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INTRODUCTION

This decument provides a description and numbering structure for the Tri-Servica
Automated Cost Engineering System (TRACES) work breakdown structure (WBS). The
TRACES WBS provides a common Tri-Service framework for preparing cost estimates,
modeling development, and collecting historical data for all conventional Military
Construction Program (MCP) projects. The WBS will be incorporated into all future
versions of the TRACES software, data, and documentation.

This WBS is only intended for building projects and associated supporting facilities.
Other WBS structures have been, or will be, developed for other project types such as
civil works; hazardous, toxic, radiological waste (HTRW); and runways/taxiways projects.

This TRACES WBS is a hierarchical structure comprised of five levels: 1) system,
2) subsystem, 3) assembly category, 4} assembly, and 5) line ttem. This document
defines and describes the top three levels. There are 15 primary facility systems; one
system for selective demolition, and four building supporting facility systems, Each
system is divided into one or more subsystems, which are further divided into assembly
categories and assemblies. Assemblies are made up of construction line items. Line
ftens within assemblies are not defined in this document, but are generally defined in the
TRACES Unit Price Book.

A unit of measure is associated with each level of the WBS. The unit of measure,
and a brief description of how it is measured, is included in this document. I is important
that these units of measure nd descriptions are followed as ctose!y. as possible for all

future estimates. This will facilitate the estimating review pracess, and allow estimates to



be compared to other similar estimates. This WBS will be used to develop a useful DoD
historical data reporting system.

While this listing is fairly comprehensive, not all possibie construction subsystems,
or assembly categories, are listed. For these items, an "Other category has been
included. The assigned number of *9X" indicates the user is to replace the "X" with any

appropriate digit of user choice. Unit of measure for this assigned cost group is also

user defined.
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Substructure
Superstructure
Exterior Closure
Roofing

Interior Construction
Interior Finishes
Conveying Systems
Plumbing

HVAC

Fire Protection System
Electric Power & Lighting
Electrical Systems
Equipment
Furnishings

Special Construction

Selective Building Demolition

Site Preparation
Site Improvements
Site Civil/Mechanical Utilities

Site Electrical Utilities
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SUBSTRUCTURE

STANDARD FOUNDATICONS

SPECIAL FOUNDATION CONDITIONS
SLAB ON GRADE

BASEMENT EXCAVATION
BASEMENT WALLS

SUPERSTRUCTURE
FLOOR CONSTRUCTION
ROOF CONSTRUCTION
STAIR CONSTRUCTION

EXTERIOR CLOSURE
EXTERIOR WALLS

EXTERIOR WINDOWS
EXTERIOR PERSONNEL DOORS
EXTERIOR SPECIALTY DOORS

ROOFING
ROOFING

INTERIOR CONSTRUCTION
PARTITIONS

INTERIOR PERSONNEL DOORS
INTERIOR SPECIALTY DOORS
INTERIOR SPECIALTIES
CASEWORK

INTERIOR FINISHES

WALL FINISHES

FLOORING AND FLOOR FINISHES
CEILING AND CEILING FINISHES

CONVEYING SYSTEMS
ELEVATORS

MOVING STAIRS AND WALKS
MATERIAL HANDLING SYSTEMS

PLUMBING

PLUMBING FIXTURES

DOMESTIC WATER SUPPLY
SANITARY WASTE AND VENT SYSTEM
RAINWATER DRAINAGE SYSTEM
PLUMBING EQUIPMENT

SPECIAL PLUMBING SYSTEMS
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HVAC

ENERGY SUPPLY

HEAT GENERATING SYSTEMS
COOLING GENERATING SYSTEMS
DISTRIBUTION SYSTEMS

TERMINAL AND PACKAGE UNITS
CONTROLS AND INSTRUMENTATION
SYSTEMS TESTING AND BALANCING
SPECIAL MECHANICAL SYSTEMS

FIRE PROTECTION SYSTEMS
WATER SUPPLY (FIRE PROTECTION)
SPRINKLERS

' STANDPIPE SYSTEMS

FIRE EXTINGUISHERS
SPECIAL FIRE PROTECTION SYSTEMS

ELECTRIC POWER AND LIGHTING
SERVICE AND DISTRIBUTION
LIGHTING AND BRANCH WIRING

ELECTRICAL SYSTEMS

COMMUNICATION, SECURITY AND
ALARM SYSTEMS

SPECIAL ELECTRICAL SYSTEMS

EQUIPMENT
FIXED AND MOVEABLE EQUIPMENT

FURNISHINGS
FURNISHINGS

SPECIAL CONSTRUCTION
VAULTS

INTERIOR SWIMMING POOLS
SPECIAL PURPOSE ROOMS
PRE-ENGINEERED BUILDINGS
WASHRACKS

EXTERIOR UTILITY BUILDINGS
OTHER SPECIAL CONSTRUCTION

SELECTIVE BUILDING DEMOLITION
NON-HAZARDOUS SELECTIVE
BUILDING DEMOLITION
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HAZARDOUS SELECTIVE BUILDING
DEMOLITION

OTHER SELECTIvc BUILDING DEMOLITION

SITE PREPARATION

SITE CLEARING

SITE DEMOLITION & RELOCATION
SITE EARTHWORK

SITE CLEANUP

OTHER SITE PREPARATION

SITE IMPROVEMENTS

ROADWAYS

PARKING LOTS

WALKS, STEPS, RAMPS, & TERRACES
SITE DEVELOPMENT

LANDSCAPING

SPECIAL CONSTRUCTION

OTHER SITE IMPROVEMENTS

SITE CIVIL/MECHANICAL UTILITIES
WATER SUPPLY &

DISTRIBUTION SYSTEMS
SANITARY SEWER SYSTEMS
STORM SEWER SYSTEMS
INDUSTRIAL WASTE SYSTEMS
HEATING DISTRIBUTION SYSTEMS
COOUNG DISTRIBUTION SYSTEMS
NATURAL & PROPANE GAS

DISTRIBUTION SYSTEMS
BUILDING FUEL DISTRIBUTION

SYSTEMS
OTHER CIVIL/MECHANICAL UTILITIES

SITE ELECTRICAL UTILITIES

SUBSTATIONS

EXTERIOR ELECTRICAL DISTRIBUTION

EXTERIOR LIGHTING

EXTERIOR COMMUNICATIONS &
ALARM SYSTEMS

EXTERIOR SECURITY SENSORS & TV
MONITORING SYSTEMS

CATHODIC PROTECTION

OTHER ELECTRICAL UTILITIES

}
e JETES

ﬂﬁgg %g Hh GLEERGE I Xpapg

ﬁ%% &



TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | BYSTEM | CATEQOAY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUHCTIONAL COMPONENTS
o Footprinl area at SF SUBSTRAUCTURE
prade This system includes sll work balow The lewest floar construction {usually slab en grade] and the anclosing
harizomal and vartical slementa required 12 form & basemend, togethsr with the nocossary mass axcavation
and backlil
)] ol Foctprint arsa sl sF STANDARD FOUMDATIONS
grade Cantinuous footings, spread lootings, grade beama, foundations walls, plie capa, and column plers.
o1 o1 o1 Lineal fast of LF WALL FOUNDATIONS
loolings mnd/or A Continuous Foatings - Assemblies Include sxcavation, hand shapa bottem, compacted backfill, formwork
wall feundations and kbyway, reinforcing sleel, concrata, and sciesd finish,
B. Foundation Wells - Includs work Reme asscciated with CIP feundatlan walls, grade beama, or CMU walls.
Asssmblies Include excavetlon, compacted backfill, lormwork, reinforcing stesl, concrets or CMU, snd wall
{inieh.
o1 m o Humber of foctings, EA COLUMN FOUNDATIONS AND PILE CAPS
pills caps and/or A Spresd Foalings - Individual of part of continuous footing, Assemblies include axcavation, backiill and
plare commpaction, formwork, relnforcing stes), and concreis and screed Rnlsh. H structural stes! columns sil directty
on sprasd footing, ancher bole are Incleded In this nssambly,
B. Eils Caps - Assemblien Includa sxcavation if required (normally dus o Instailation of piles, the subgrada
s o1 desirad lavel Jor plle cap). hand shaged bottom, compacted backiill, formwork, reinforeing wiesl, and
concrele and scraed finlah, [ struciural stesl columne sit directly on plle cap, anchor bolts are Included in
this asmeambty,
C. Column Piers - Assemblies nclude lormwark, reinforcing steal, concrete or CMU, finish, breaklies and
palch, and sel ancher bolts,
o1 o ax K OTHER STANDARD FOUNDATIONS

Standard loundetions not descilbed by lhe asssmbly categories lmed above.

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

sUB- ASSEMBLY | DESCRIPTICN UNIT OF
SYSTEM | SYSTEM | CATEGDRY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
o o2 Footprint aren at SF SPECIAL FOUNDATION CONDITIONS
grade Allwark mesociated with speclalioundationsincluding plles, caissons, and any olher spaclalfoundation sHustion,
o oz m Foolprint sres st SF PILE FOUNDATIONS
grade CIP cancrete pilas, pro-cast concrete piles, stesl pips plles, sieel H pilss, siop-tapered stesl plis, and trewed
wood plles. Applicable assemblies would include the matedal for piles, pik debving, and pile cut off i
required. The unit of measurement at the essambly level Is VLF. .
o o2 o2 Footprint area al &F CAISSONS
grada Dhillad Calsacns - Assemblies includs drilling calsscns, slss casing H required, rainforcing sesl, bail bottam
sxcavalion, concrals, and loading and hauling of sxcavated materlal. Tha unil of measureman af the assambly
level in VLF,
o1 o2 o3 Lineal fast of LF UNDERPIMNING
underpinning Underpinning is the provislon of parmuanent support for exlsting buildings by extending thelr foundationa
to & new, lower leval cortaining the desired besring stretum. Assemblies include excavation, backfl, and
underplnning materials.
o1 o2 o4 Dewalsrsd mren &F DEWATERIMO
Dwwatering is the removal of witer Irom exzavations. Tha two principle methods of dewalering are by pump
or by & syalem Invehving the sinking of & sarles of wall points arcund the area and sxiacting the water by
suction pump. Asssmbliss would Include pumpe or well points and all asssclaled dewsataring materials and
aquipmant
o1 o2 05 Area of rah &F AAFT FOUNDATIONS
Teundation Rah foundatlona or spresd foundations carslst of & salid slab of heavlly relnforced cancrele coverng tha
enfire building foolprint area.
o1 o2 o8 Footprlnd sren at &F PRAESIURE IMJECTION QROLUTING
grade Assembiles pravided lor injecting cemant grout for foundation atablllzation,
o o2 X XN OTHER SPECIAL FOUNDATION COMDITIONS

These could Include coflerdams, sall compaction feundations, and other special foundstions. Assambliss
would Include all material and Iabor necessary 1a perdorm the work for the special foundation condition,

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY | DESCRFTION LINIT OF
BYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIONAL COMPONENTS
o 03 Foolpilnt aren st SF SLAB ON GRADE
grade A slab poured on sarth, whether on undisturbed or fillsd soll,
o1 i< il Aten of slabs SF STANDARD SLAH ON GRADE
Standard slab on grade s supported by compacied sarth or gravel fill. The sall baaring capachty ks sulficiant
lo suppor the slab, Assembliss include fine grade, gravel fill, edge forms, bermile eaiment {interdor alaba
only}, vapor bartler, reinforcing, expansion jaints, control jolnts, and finish and curing. Assemblles are bassd
on thickness of slab.
o1 03 o2 Aren of slsbs SF STAUCTURAL SLAB ON GRADE
A slructural slab on grade ls not suppored by compacted sarth or gravel fill. The soll bearing capacity s
ineutliclent 1o suppart the slab. A structural slab ls generslly & minlmum of 8 Inches thick and will be
relnfarced with reinforcing bare rather than walded wirs fabrie. Assemblies include fine grads, grevel B, edgs
farma, termite treaiment {interior slabs only), vapor barier, telrlorcing, expansion joints, comrol joints, and
finlsh and curing, Asssmblies are based on thickness of siah,
i} o3 o3 Aren of alabe &F INCLIMED SLAB ON GRADE
An Inclined slab on grade |s & slab that ls poured on an Incling, An sxampls would be sn Inclined loading
dock slab and ssscciated ramps. Assamblias ncluda fine grade, gravel fill, sdge lormas, tarmite tresiment
{(inerior slabs only), vapor Barier, teirforcing, supansion jolnts, cortral joints, and finlsh and curng.
Assembllas are based on thicknees of alab,
o1 o e | Linems! fest of LF TRENCHES .
trench Cant In place trenches. Assambles Includa mccevallon, hand shape botloms, compacted
backill, formwork, relmforcing stesl, concrete, and concrets fnlah, Examples includa tranch dralne and dust
ranchaes,
ol 03 ns Humber of pits EA PITS AND BASES
snd bases Cast In placa pits and bases. Assemblias Include axcavetien, hand shaps bottoms, compacted beckiil,
fotrwork, reinforcing steal, concrete, and concreta finish, Examples include whevator pits, dock leveler phta,
oll changs pha, and basss for squipmenl.
o 0 ) Lineal fest of LF FOUNDATION DRAINAGE
foundsiion Foundation drainage directly assoclated with draining the foundstion. Thia category doss nod include storm
drainaga drainage pipe for site. Wwould include drain pipe or drain til &t foundation of basemant for spscific purposs
of draining foundslion or bassmenl. Asssmblles would include sxcavation, hand shaps, gravel, compacted
backilll, and draln pips, Inclsding accesscriss,
m 03 BY XX OTHEA SLAB OMN GRADE

Slab on grada not described by the sssembly categories listad above,

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEQGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
o o4 Volurme of CcY BASEMENT EXCAVATION
axcavation Excavation work assoclated with constructing a bassment.
oM [} o Voluma of cY EXCAVATION FOR BASEMENTS
excavation Al sxcavalion, stockplling, and hauling sasccisted with basement sxcavations are includad in this sssembly.
o1 o oz Volume of backiil cY STAUCTURE BACKFILL AND COMPACTION
Al backfill Including hauling In of suftabls solls and all necessary compaction is inchuded In this ansembly.
o1 i 1] [ik] Contact sren of thal SF SHORING
which is shored This type of shoring is 1o resist harizental pressura and not kntendad to coury vertical loade, Assemblies
wauld Include shaet piling or other matarlal and labor used to hold back earth around the parimeter of an
axcavalion,
o1 04 a6 w00 OTHER BASEMENT EXCAVATION

Besement excavation nol dasciibed by the assembly categories listed above.

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBELY | DESCRIFTION UKNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
ol 05 Aran of wall SF BASEMENT WALLS
o1 05 o1 Area of wall &F BASEMENT WALL COMSTRUCTION
This includes work Hems sssocisted with CIP foundation walls or CML walls and penetrations. Assembiles
Include larmwork, reinforcing steel, concrels ar CMU, and wall finksh and curlng.
a1 oS 02 Area ol wall 8F MOISTURE FROTECTION
molsture profection This mesembly would be bassd on the typs and squars footage of wislerpreofing used on the Joundetion
wall.
o1 05 03 Aram ol wall &F BASEMENT WALL INSULATION
Insulatlon This sesembly would ba bassd an the type and square feotage of insulation used an the loundation wall,
o oo ™ Aron of Skin &F INTERIOA SKIM
Assermblies include maierials used ta cover the interor slde of mdarior walls, i.e., palnt, shestrock, wood, or
metal panaling, ete.
[i}] 05 ox pi OTHER BASEMENT WALLS

Basemant walls not described by the assembly categories lisied above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMELY | DESCRIPTION LINIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPOMENTS
o2 Aren of supporied SF SUPERSTAUCTURE _
flaars This system Includens all structural slabs, and decks and supports whhin bassments and sbeve grada.
Nota that the structural work will include both horlzomal hems {slabs, dacks, sic) snd verical struciure
eompananis {columns and Interlor siructural walle). Exterior load bearing walls sre not includsd in this
wyslam but In Gysiemn O3, Extarior Walls.
o2 o1 Aren of supported SF FLOORA COMSTRAUCTION
fiaors This constuction can be wood, cancrata, CMU, wlesl frams, sl
o2 i} o1 Area ol suppored SF STAUCTURAL FRAME
Rowre The structursl frame could conalst of structursl steel Including columns, beams, [olsts, and all aasocisted
Hema. K could be & concrele frams utllizing concrate o fasonry columne and concrele girders snd beams,
The structural freme could be weod calummns with wood baams or wood trusass, The structural frame coubd
be » comblination of the above. For axample, concrele of masonry columne with structural sleel beams and
jolsta. All asscclaled wark Hema should ba included in sach assembly. Saparste ssssmbliss would be used
lar ditfarent typas of construction, The uni of maasiure af the asspmbly level ks the squars loctags of the
supporied sren. Decks snd slabe are nol Inchuded in this assambly,
o2 at o2 Area of walls SF STAUCTURAL INTERIOR WALLS
Assamblies would ba CIF or MU walls of ather structural imerior walls, The assamblies would include the
labar and materisl required to parform the construction tasks ssacclated with the type of wall
o2 [} 03 Arsa of supportsd SF FLOOR DECKS AND SLABS
flacre Slabs sbove grade should be Broken Into assemblies accarding Lo their panicular lype of construction (lLe.,
Hat slab, pan slab, pre-cast of prestreesed slab, faur-way alab, alabs an metsl or wogd decking with concrels
HL w1z, All sascciated work ftema should be included In sach assambly.
o2 ol 04 Area of supporiad &F BALCONY CONSTRAUCTION
balconles Balzonles above grade should be broken Iio assemblies according 1o their particular rype of construction,
All assoclated Hema including handrails shauld be included in the sasammbly.
oz m o5 Area ol supported 5F RAMPS .
ramps Rampe sbave grade should ba broken Into assembiles accarding lo thelr paricular type of construction.
All asscclnled tems inchuding handralls should ba Included by the assembly,
o2 ol 3 Gross floo! aras &F FLOOR RACEWAY SYSTEMS
Under Noor or ineslab conduit ncluding condul and sl associsted devices,
a2 o X 0 OTHER FLOOR CONSTRUCTION
Adty type of special floor construction not Included above would Jall in this calegory. All sssociated work
ttems would be included In the sssambly,

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

sUB- ASSEMDLY | DESCRIPTION LINIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIOMAL COMPONENTS
02 o2 Arsa of supportad SF ROOF CONSTRUCTION
real This construction ls similar 1o Moor construction except thal i applies to the amework supporting the roof
and roof decks (See also Systsm 04 Roofing).
o2 o2 o Aren ol supportied &F STRUCTLURAL FRAME
roof The structural frame could conslst of structural steal Including columns, bsams, joiets, and all ssscciated
ftema. R could be & conorete frame utllizing concrets or masonsy columne and conctets ghdem and baams.
The structural frams could be wood columne with wood beams or wood trusses. The structural frame could
ba & combination of tha above, For sxemple, concrete or masonry columns with structural steel basma and
jolats. All aasociated work itams should be Included In swch assembly. Saparats asssmblies would ba ussd
tor diflerent types of construetion. The unit of measure ot the sssembly lavel is the square foclages of the
wupportsd ares. Decks and slabs ere not included In Hhis assambly.
o2 o2 o2 Area of walls SF SETRUCTURAL INTERIOR WALLS
Ansarmblies would be CIP or CMU walls or other structural imerior walls, The assembiiss would Includes the
labar and material required to pedorm the conslruction tasks associated with the typs ol wall,
02 o2 03 Area of supportad SF ROOF DECKS AND SLABS
rool Reol dechs and slaka should ba broken info sssembliss sccording to thelr particular typa of construction (i.e.,
Hiat slab, pan slab, pre-cast of prasiressed alab, four-may slah, slabe on metal or wood deching with concrete
fin, #1c.). All asmociated work Hema should be Included in ssch assambly,
oz o2 4 Arva of supparted SF CANOPIES
osncples Canoples should be bioken inlo sssamblies according 1o thelr particulsr type of construction jLe., flat slab,
pan slab, pre-cast or presiressed alab, lour-way slab, slabe on metal o wood daching with oonoreis B, #lo ).
AN nesociated waork tems should ba Insluded in sach assambly,
o2 o2 ox Arsn of supported &F OTHER ROOF SYSTEMS

o

Any typs of apacal reof construction nol Included above would fell in this category. AN aseoclalsd work
items would be included In the ssssmbly,
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TRACES ‘GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT MEASURE DESCRIFTICN OF BUILDING FUNCTIONAL COMPONENTS
13 03 MNumbar of fllghts FLT STAIR CONSTRUCTION
All work Hems sescclated with Intarlor and sxtarlor staks, A fight of alairs ls conslderad 1o be all the treads
and rleers with landings required lo travel fram one floor o the naxt,
2 o3 m Total Vertical VLF INTERIKOR STAIR STRUCTURE
Linear Fast Assemblles Includs Interier stalis,  Handralls, finishas, and ell sssociated work kems are Included in the
aasembhy,
o2 03 o2 Tolal Vardical VLF EXTERIOR BTAIR STRUCTURE
Linsar Fasl Assembliss include exdarior slsirs which are in unheatsd spaces and axposed o tha westhar, Handrails,
finishee, and all asscclated work hems mrs Included In the asssmbly,
o2 o3 BX e OTHER STAIR CONSTRUCTION

Stalr construction net described by the asssmbly culegorias listed abova,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suUB- ASSEMELY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPOMENTS

0a Aren of wxtatior walls| 8F EXTERIOR CLOSURE
This systam consisla of the ederlor lacing of the faclity which Includes all vartical and horizomal exterkor
closurs featuras sxcluding roct (See Syslem 04, Roof]. Load bearng sxteror walls will ba included hers snd
not In Systam 02, Superstruciure. Struclural frame slements st sxteror such as columna, beams, spandrels,
wtc., wolld be Included In Supsrsiruciure with only the applied axterior finlshes (Le., paint, stucco, i) baing
Included here. Finishes 1o tha inside face of walls which are not an integrel part of the wall construction will
b# Included In Systemn 08, Interdor Finlshes.

03 o Area of ederior walls| 6F EXTERIOR WALLS
All materlal associated wih emterior wall construction,

o3 o o Aren of sderior walls 5F EXTERIOR SKIN
Assemblies would Inchude matarlal comtalned In sxtedor closurs wall. Matarials ussd for intsrior Rrishes on
axtarlor walls are not includad in this assembly. For sxample, i the sxtsror skin is masonry with brick vensss
and the interlor side of this mascnry wall ls shestreck spplied on melal furring sirips, the mesanry wall ia
included In this assembly and the furing strips and shestrock are calegorized as nderdes Skin 04 01 03,

03 o o2 Area o Insulation SF IMSULATION AND VAPOR BARRIER
Asssmblies nclude all lypes of Insulation sssoclated with the suterior wall. Rigid, batt and poured Insulation
shauld ba separsted into ditfersnt assembilles.

0a 4] 03 Area of Intar!ur akins SF INTERIOR SKIN
Aszamblies include materlals used to caver tha interior side of axclarior walls, L.e., palnl, shastrock, wood, or
matal pansling, sto.

03 m 04 Linmal feet of LF PARAPETS

parapaia Assambliss include matardals used n associallon with parapels. Parapsts are low walls of rallings weunlly

elong the edge of & roof or balsomy,

03 o 05 Area of louvers and 8F EXTERIOR LOUVERS AND SCREENS

BCFOMNE Assemblies Include louvers and screans which are located In axterdor walla. The unit of measure st the assembly
03 o1 o8 Aran ol sun comirol &F SUN CONTROL DEVICES (EXTERICR]

davicas

Assembdisn Include swnings, shades, and salar pansla atiached 1o sxtsrior of building. A ssparate assembly
should ba used for each type of sun conlrel devics.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

3 sus- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
03 o o7 Linoal feot of walls LF BALCONY WALLS AND HANDRAILS
of handralls Assamblies would Include matstials asssclaled with balcony walls and handralte.

o o1 oa Aren of notfis &F EXTERICR SOFFITS :
Assemblies would include all associaled matarisls which make up the sotfit and supports for the soffit
Typlcal materials would include wood, sluminum, sxteror grade gypboerd, stucco, ats.

oc] o 09 Lineal fesd of fance LF EXTERICR FENCING
Extarlor fences used or securlty purposes Immedistsly sdjacent 1o the bullding such as fences o a losding
dock or used instead of an axterior wall lor & covered sterage shed. Assamblies would Include materdals
assoclated with all lypes of lencing. Mote that perimeter fencing that Is typlcally more then 5 from the
bullding exterlor s Included in sitewotk rather than in this system.

1c] o X hid OTHER EXTERICA WALLS

Extarior walls not described by the asssmbly cetegories sted above,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

sUB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM SYSTEM | CATEQGORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIONAL COMPOMENTS

03 02 Aren of windows SF EXTERIOR WINDOWS
Al windows located In sxterot walla or axterior akin,

03 a2 o1 Area of windows 8F WINDOWS
Fbred or operable windows localed In axterior walls or exterlor skin, Asssmbliss would includs frames,
glnzing, caulking, and other mesoclated work

o3 2 2 Area ol storefronts &F STOREFRONTS
Froad storefionla Including assotiated doors In axterior walle or sterior skin, Assembliss would Include
framas, glezing, caulking, and olher sssocisted work.

03 i ] 03 Aren of curlain walls &F CLURTAIN WALLS
This spplive to glass curtaln walls and spandral glass In sxteror walls or sxteror skin. Assemblies would
Include Irames, glazing, caulking, and other associated work,

03 oz ox X OTHER EXTERIOR WINDOWS

Exterior windows not describad by the assambly calegories listed abave.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

sSUB ASSEMBLY DESCRIPTION UNIT OF |
SYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCAIPTICN OF BUILDING FUNCTIONAL COMPONENTS

03 03 Mumbar of doars EA EXTERIOR PERSOMMEL DOORS
All doors located In axierlor walls or extarior skin.

03 03 oi Number of doars EA GLAZED DOORS
Asssmblisn include all glazed exisrior doors with glass, frames, hardwars, locking devices, and thresholde.

03 03 o2 Mumber of doors EA SOLID DOCRS
Assemblies Includa all extarlor salld doars, hollow mstal o waod with frames, hardware, locking devices, and
doar finish,

03 03 03 Mumber of doors EA REVCOLVIHNG DODRS
Ansemblies include el revetving doors sl exderlor of the facllty.

0a 03 8 p OTHER EXTERIOR PERSOMMEL DOORS

Exterlor perscnnel doors not described by the assembiy catsgaries listed above,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASEEMBLY | DESCRIPTION UMNIT OF
SYSTEM SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPOMENTS
o3 04 Squara fest of &F EXTERIOR SPECIALTY DOORS
doota This includes overhead and special doors In exteriar walls or axterksr ghin.

03 04 m Square fest SF OVERHEAD AND ROLL-UP DOORS
Overhead and roll-up doors Instaled In axterior walls or sxtarior skin. Asssmibliss Include frames, hardwars,
heisting devices, and finlsh and other sesccliated work. The unkt of messure af the assembly kvel ls ssch
door, .

03 04 i} Squere Fesl BF HANGAR DOORS :

_Large alrceaft doots used on medium and high bay hangars, Asssmbliss would Include lrames, hardwara,
holiing devices, and finish and other assoclated work, Unit of measure &t the assembly favel b square Test
of doar,

03 04 03 Squara Fast SF ELAST RESISTANT DOORS
Speclal axtarior doors used lor blasi resistance. Assambiiss would Include frames, hardwara, holsting devices,
and finish and other asscciated weork,

o3 o4 o4 Squars Feet SF GATES
Any special type pale ueed in the sxterdor wall of sxterior skin of tha building. Assambliss would includs
frames, hardware, holsting devices, and finish end cther sssociated work. The unit of measuie &l the
assembly level is sach gate,

03 o4 ax Squars Fest ¥ OTHER SPECIAL DDORS

Any speclal type doar used in the sxterlor wall or axlerior skin of the bullding. Assemblies would includs
tramas. hardwars, holsting devices, and finish and other apsocisled work. The unit of measure st tha
azsembly level is each door, or square feet of special doom {l.e.. hangar doora),
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCAIFTICN OF BUILDING FUNCTIOMAL COMPONENTS

4 Groes area ol rool &F ROOFING

1+ o Qross ares of roof SF ROOF MG
This system Includes all waterproof reof coverlngs snd insulstion, togsther with skylights, heiches, ventilatons,
and all required Irim. In additlon 1o roof coverings, the system Includes all walerproof membianss and traffic
loppings over below-grade enclossd arean, balconles, and the fiks.

2} o o4 Aren of roof covering BF ROOF COVERINGS
Assambillies for rool coverings we separate for difecent type coverings (l.e., shingla, woed shake, built-up,
standing sesm, slaslomaric, elo.).

4 o o Area of lopplng or &F TRAFFIC TOPPINGS AND PAVING MEMBRAMNES

s brane Assemblles could Inchude any typa of walkway or work area diferent from ool covering. Thesa ftama sie

ususlly for the purposs of providing wallways and work areas for roof top squipment

od o 03 Arsa of Insulstion SF ROCF INSULATION AND FILL
Assamblles Includs all types ol insulation assoclated with the roof mres.

04 i} 04 Area of flashings SF FLASHINGS AND TRIM
Asssmblies include all flashings sssocialad with the tool, e, asve flashing, gable Hashing, sxpansion Jedird
covers, parapst lashing, ste. Tha unit of messure af the assembly level s nesl feet.

o4 o oS Aren of openings &F RDOFIMNG OPEMINGS & SUPPORTS
All roof penetrations Including roof hatches, skylights, vertilators, ez, The unll of messurs et the sssambly
larval s mach,

4 ] ] Length of gutiara LF GUTTERS AND DOWNSPOUTS

and downspouts Assemblies include all gutters, downepouts, and mescclated work including splash blocks,
o4 m ax X OTHERA ROOFING

Reooling not described by the mesembly catagories lised abova.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SuUB- ASSEMBLY | DESCRIPTION LINIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEABUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
o5 Groas floor arsa &8F INTERIOR CONSTRUCTION
' Conatruction which lakes place Inside the sxterlor wall or exterior skin. Tha systsm doss not Include interlor
structural walls, which are inzluded In Systam 02, Supsrstruciure.
05 o Araa of pantiticns SF PARTIMIONS
Includes all Imarlor parilions.
05 o1 o Araa of lixed SF FIXED PARTITIONS
partilon walls Intetior fixed partillcons Include metal or wood studs, ahaetroch, masonry, and concrete walls,
05 [} o2 Aren of demauniatle] SF DEMOUNTABLE PAATITIONS
panition wally Assamblies would Include all demountabla partitions and sssocisled work Inciuding Wracks and ancharng
rystems.
o5 o 03 Arsa ol relractable EF RETRACTABLE PARTITIONS
partitlons Assemblles would Include all retractable or Folding partitions and associated work Including tracks and
anchoring syslams.
05 m o4 Linaal teet of LF INTERIOR BALUSTRADES AND BCREENS
balustrades and Assarmblies Includs balustrades (handralls and the row of posts that suppor them) and scresns and sssocialsd
acreens work Including tracks and snchorlng systema.
05 o 05 Aren of Windows SF INTERMDA WINDOWS
Flzed of opaiable windows. Assamblies Include frames, glazing, caulking, and other associated work,
05 ] v ;] Area of partitions S5F QLAZED PARTMIONS AND STOREFRONTS
and storalronts Fiued Interlor glazed parthlons Including Intarlor storefrants with doors. Assembiles Includs frarmes, glazing,
caulking, and other assoclated work,
05 o1 ax 0( OTHER PARTITICMS

Imtarlar pariions not described by tha ansembly categories Isted above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY DESCRIFTION UNIT OF
SYSTEM SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUMCTIONAL COMPOMENTS

1] o2 Number ol leaves LEF INTERIOR PERSOMNNEL DOCRS
All interlor dears

o5 o2 o Humber of leaves LEF STANDARD IMTERIOR DOORS
Asssmblien inchude all standard inberior doars waod or hollow metal with frames, hardwars, locks, finlsh, ste.

05 02 2 Humber of laxves LEF GLAZED INTERIOR DOORS
Awsomblies include all glazed Inlerior doors wihh plass, frames, hardwars, and locking denvicas.

o5 2 03 Humber of leaves LEF FIRE DDORS
Assemblies include all Interor fire doors (B label), Including sl nacessary frames, hardware, closing devices,
and alarms associaled with door.

05 L14] 04 Aren of sllding or &F SLIDING AND FOLDIMG DDORS

folding deor Assemblias Include all allding and folding doors with frames, herchware, locking devices, tracks, and supporting

systama. The unit of measure &l the sssambly level ls sach

05 o2 ax X OTHER INTERIOR PERSONNEL DOORS

Intarior parsannel dears not deecribed by tha assembly categories linted above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMELY | DESCRIPTION LINIT OF
SYSTEM | EYSTEM | CATEGORY | OF MEASUREMENT MEASURE DESCAIPTION OF BUILDING FUNCTIONAL COMPONENTS

05 03 Squars lest of doors &F INTERIOR SPECIALTY DOORS
Includss all Interior overhend and speclal doors.

0s 03 m Square fest of doars &F CYERHEAD DOORS
Owarhead doors inetsllad in the interlor of & faciity. Assemblies Includa frames, hardwars, holsting devices,
and finish end othar assocleted work. The unil of measurs sl the asssmbly level is sach door,

05 03 1] Equare leel of gates SF QATES
Any special typs gate Installed in the Interior of & tacility, Assamblies Includa framas, hardware, holating
devicas, and finish and other ssscclated work, The unit of measure &l the assembly level ln sach gete.

05 03 ax Square feed ol door wx OTHER SPECIAL DOORS

Anmy special type door installed In the imerior of m facility. Assamblies include frames, hardwars, halaling
devices, and Anleh and other asscclated work, The unhl of massurs st the nssambly level la sach door.
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TRACES GENERIC WORK BREAKDOWN STAUCTURE

suB- ASSEMBELY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT MEASLIRE DESCRIPTION OF BUILDING FUNCTIONAL COMPOMENTS
05 o4 Gross floor mrea SF INTERIOR SFECIALTIES
Most commaonly used speciality Hame,
o5 04 ] Humber of compan: EA COMPARTMENTS, CUBICLES, AND TOILET PARTITIONS
mams, cubicles, or Agssmbllen Include Individusl compartmants, cubicles, tolls partitlons, and urinal screans.
toilet paritions
03 04 o2 MHumbar of EA TOILET AND BATH ACCESSORIES
accassarien Toilet and bath accessaries. For example, scap dispenssrs, papst holder, fowel receptacies, grab baga,
bathroom mirora, eis.
05 o o Area of bonrds &F CHALKBOARDS AND TACK BOARDS
Assemblias Includa sl chalkboarda, tack boards, and laslening devices. The unkt of measursmen s the
assernbly level s sach,
05 04 4 Mumbsar of EA IDENTIFYING DEVICES
Identitying devices Ansamblies would include all signs, plaques, traffic muarkers, sle, hema are placed In assomnblies.
05 o4 05 Humber of lochers EA LOCKERS
Assamblies Include all typan of lockers, shher wood or malal, single or doubla ter, Special basss sssd for
lockare would be Included in this sssembly,
o5 o4 D& Lineal leat of LF SHELWVING
shelving Asssmblien include all types of shalving with breckets and all supporiing materials and finish, f required,
o5 04 o7 Humber of fire EA FIRE EXTINGUISHER CABIMETS
wdinguleher The sssembly would Include sll types and slzes of fire sntinguisher cablnets. Flia extlnguishars ara nol
onbinets Included In this assambly; they are Included In 10 04,
oS o4 B Mumber of speciahy X OTHER IMTERIOR SPECIALTIES
Hema Intariar speciaktiss not descibed by the assambly calagories Bsted mbove.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

sUB- ASSEMBLY | DESCRIFTION UNIT OF
SYSTEM SYSTEM | CATEGDAY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIONAL COMPONENTS
05 05 Gross fhoar area by &F CASEWODRK
FSA Casework lems thet are parmanently fied In-place.
05 05 o1 Lineal feet of LF COUNTERS
courntem Assamblies include all couniers end countsr tops with all necsssary brackets and suppording materials and
linish, H required,
05 05 02 Lineal feet of LF CABINETS
cablinsty Azsombliss Include allcabinetry and millwork tema with sasscclsted scosssorissand anchoring devices, Cablinet
finish b included In this sssembly. Metal cabinets should be & separais assembly fiom wood cabinets or
millbwerk.
o5 o5 03 Lineal fast of LF CLOSETS
clossts The sssambly includes sl bull-in closets with all assoclated work and finlehes. Thess closets are milbwerk
ems or prefabiicated, Le., prefabrcalsd coal clossts tor schools and dormitorise.
05 o5 o Linaal loet of XX OTHER CASEWORK
miscellansaus Anmsambiles would Includa buili-in cablnstwork not covered above.
cabineteark
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY | DESCRIFTION UNIT OF
SYSTEM SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUMNCTIONAL COMPOMENTS

08 o2 Araa of finished 8F FLOORING AND FLOOR FINISHES

lhaoem All Noordng and feor finlshes applisd 1o interler Moo,
05 o2 o Arsa of tile lloors SF TILE FLOOR FINISHES

Agsembiles Include caramiz, quamy, and other nenrealiient tila fioars,

08 o2 o2 Area ol taniarzo SF TERRAZZO FLOOR FIMISHES

flocm Ansemnblien include terrazro flsors,
1.3 oz o3 Aros of wood 5F WOOD FLOORING

Hooring Assemblies Include wood floors.
08 oz 4 Area of realllent BF RESILIENT FLOORING

flearing Agsamblies include reslilan floon,
06 o o5 Area of carpeting &Y CARPETING

Assemblies Include carpet floors, The unil of measure ol the wssambly level ln square fest

08 02 05 Aren gl masonry or 8F MASONAY AMD 8TONE FLOORING

stone flooring Assambllen include masonry and stlone flooring.
D& o2 a7 Area of apecial SF ACCESS FLOORING

fleesing Assamibrlies include sll typas of ralsed iooring, padestal access Boors mnd other lypee of accesa.
04 o2 4] Arsa of painted snd 8F PAINTIMG AND STAINING FLOORS

wialnad foors Assemblles include palnling and staining of floar surfaces,
] o2 ox Aren of ather b 4 OTHER FLOOR FIMISHES

floer linlahas Floor finlshes nat described by tha asssmbly calegorisa listed sbove.

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM

DELTA RESEARCH CORPOHRATION



TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIFTICN OF BUILDING FUNCTIONAL COMPOMNENTS
0a oa Aren ol cellings 5F CEILING AND CEILING FINISHES
' Al collings and calling Anlshes applied 1o interlors,
06 03 ar Area of exposad &F EXPOSED COMCRETE FIMISHES
concreta finish Asssmblies include concrete finlshes applled to Interior csllings. This assembly doss not Includs Keme
that directly apply to well finkshes coversd elsewhare in this subaystem,
06 0a 02 Araa of plaster SF PLASTER CEILING FIMISHES
cailing finlah Assemiblles inchide plasier or slucco linish applied dirsctly 1o an Interor celling, Lath and sasccinted
work would apply 1o this assembly. This sssembly doss not Inchuede Bema that dirsctly apply 1o wall inlshes
coversd slaawhera in this subsystam,
06 03 03 Area of gypsum BF GYPSUM WALLBOARD CEILING FINISHES
cellings Assemblies include gypsum wallboard applied dicectly 1o an imerior cailing. Furring siripe ot channels
are Included in this assembly if they are applled directly 1o tha celling surlsce. Hihe @y peum board be mpplied
fo & suspanded ceiling system, the suspendsd syslem would be In Asssmbly Calegory 05 03 07, This
wagembly doss nol include Hems that directly apply to wall inishes coversd sisewhers In thls subsysiem.
06 0z 04 Aren of acoustical SF ACQUSTICAL CEILING TILES AND PAMELS
cellings Assemblies Include scoustical celling tiles and pansls. The suspension sysiem, | raqulved, ks in
Assambly Calegory 06 03 07. This sssembly does not Includs Bems thet directly spply to wall finishss
caverad elsswhere in this subsystem.
06 0a 05 Area of wood calling 5F WOOD CEILINGS
Assemblies Include wood ceilings. Different typas of wood ceilinga should ba saparated e diffsrem
assemblies. Suspension systems lor wood cailings are not included In this ssaembly, This assambly doss
nel Include ftemas that directly apply to wall finlehes covered alsewhers in Hhis subsyslam.
v 03 v Arsa of painted or SF PAINTING AND STAINING CEILINGS
stnined ceilings Assembllas include palriing and slalning of finlahed interdor ealllng surfaces.
0a 03 or SF SUSPENSION SYSTEMS

Area of suspension
systsm '

This assembly includes mny suspenalon system which ls suspanded or hung Irom the siructure for the
purpose of festaning n celling.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY | DESCRIPTION LINIT OF
SYSTEM SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
08 03 08 Area of metsl cailing SF METAL STRIP CEILINGS
Assemblian include all matal strip materals applied to cailings,
D& 03 e Aren of special WL OTHER SPECIAL CEILINGS £ CEILING FINISHES
cellings Speclal cellings and celling finlshea nat described by the sssembly categories listad above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

sUB- ASSEMBLY | DESCRIFTION LIMIT OF
EYSTEM SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUMCTIONAL COMPOMNENTS

or Mumbe: ol storlas aTY CONVEYING SYSTEMS
This system includes elevalors, sacalalers, pneumalic fube systems, conveyars, chutes, stc, Foundations for
these systems are [ncluded In System 01, Substruciure.

or 1 Humber of stops 5TP ELEVATORS

or o L1 1] Humbar of Hama EA QENERAL COMSTRUCTION ITEMS :
Includes construction wark, other than conveylng syatam work, which must be parlermed In conjunction with
this type of work to complats the system.

o7 [1}] oz Mumber of slops &TP PASSEMGER ELEVATORS
The unit of mensure al the asssmbly level is sach siop.

or ol 03 Humbar of staps STP FREIGHT ELEYATORS
Tha unit of messwe ot the assembly leval Is aach wlop.

or ol ax XK OTHER ELEVATORS

Elevators not described by the assembly categaries llsted above,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

s5UB- ASSEMBLY | DESCRIFTION UMIT OF )
SYSTEM SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIOMAL COMPONENTS
o7 o2 Lineal Test of slalrs LF MOVING STAIRS AND WALKS
or walks The linaal feet ol siair or walk is calculatad by the langth of moving slalr or walk plus Bt (vertical

flcorteflaar height] of sscalalors, The unit of messure ai the assembly level In lineal fost -

or o2 o0 Linwsl fest of stairs LF MOVING STAIRS '
The unit of measurs al tha sssambly level s lineel feet

or o2 o2 Lineal feet ol walks LF MOVING WALKS
The unit ol messure al tha assambly level ls lineal feel

oF o2 ox WX OTHER MOWING STAIRS AND WALKS

Mzving sialrs and walks not describad by the assembly categores listad above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIOMAL COMPOMENTS
o7 03 Each malerlal EA MATERIAL HANDLING SYSTEMS
handling syslsm
o7 03 m Each material EA CONYEYOHR BELT
handling system The unit of measure al the assembly level |a linaal faet,
or 03 02 Ewnch crans EA CVERHEAD CRANES
o7 03 03 Ench [ift EA LIFTS
o7 03 04 Humbaer of stopa TP DLUMBWAITERS
The unit of measure at the nessmbly level Is sach stop.
o7 03 o5 Linsar feet LF CHUTES
o7 o3 06 Murmbar of systems EA PHEUMATIC TUBE SYSTEMS
The unit of messure ol the assembly level Is lineal fest,
o7 03 8X XX OTHER MATERIAL HAMDLING SYSTEMS

Matearlal handling systama net described by the assambly calegoriss listad sbove,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMBLY | DESCRIFTION UNIT OF
SYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS

0a Humber of fixtures EA PLUMBING
The plumblng system’s primary lunctlon e the tranafer of Hquids and gases. This system Includes all water
supply and waste iHems within tha building.

08 o1 Humber of fixtures EA PLUMBING FIXTURES
All terminal devices on the domestic plumbing syslen which have water -upplhd to the fodurs. Hol water
healers, hosa bibbe, end special equipmam ars not counted as & loture.

08 o o1 Humber of fixtures EA WATERCLOSETS

] m o2 Mumb-er of fodures EA LRINALS

08 o ik} Humb-ar of fhoures EA LAVATORIES

0a m 04 Humber of flxiuras EA SINKS

o8 m o5 Numbar of fbduras EA SHOWERS, TUBS

08 o1 o8 Mumbar of fdures EA DAINKING FOLMTAINS AND COOLERS

04 1] ax Humber of fixtures ¥ OTHER FIXTURES

Fixtures nol dascribed by the assambly categorien listed above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

auB- ASSEMELY | DESCRIPTION UNIT OF
SYSTEM | 8YSTEM | CATEGDRY | OF MEASUREMENT | MEASURE DESCRAIFTION OF BUILDING FUNCTIOMAL COMPOMENTS

08 oz Humber of fixtures EA DOMESTIC WATER SUPPLY
This system provides ior human heaith and comfat. The weler supply nesded |s determined by the number
of lidures slached. Hol waler haaters, hosa bibbe, snd special squipmeni are not counted as & fdure,

o8 oz o Humber ol fhiures EA PIPES AND FITTINGS
Asesmbliss include all pige, ilings, and associsled work with regard 1o domastic waler supply, The unit of
mansure at the sssambly leval Is number of fixtures. .

o8 o2 02 Humber of vahoen EA VALVES AND HYDRANTS

R J' | wnd hydrants Assamblias Inzlude all valves and hydriants. Hoss blbbe are included in this sssembly. The unll of measurs
piA ol the sasambly level is number of valves and hydrants,

06 o2 04 Number of fidtures EA INSULATION & IDENTIFICATION
Assemblios Include insulation used in assaciation with domestic waler supply, The unkt of measurs st the
sasambly level is number ol fhdures.

nd o2 05 Pleces of aquipmant EA EPECIALTIES
Any alher spaclafty hams assoclated with domaestls waler supply. Al sasccisted work Rems, Including pipes,
fitinge, vabees, Insulstion, and hook-up should be included in this sssembly. The unit of measure o the
assambly level o pleces of special squipment

oa oz X X OTHER DOMESTIC WATER SUPPLY
Domeatic water supply not described by the sssembly catsgores llated above.

ML
o VLo 2ol
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LUNIT OF
MEASURE

DESCARIPTION OF BUILDING FUNCTIONAL COMPONENTS

m

ax

Humbar of flxtures

Humber ol fodures

Humber of flxtures

Mumber of drains

MNumber of fixiures

EA

SANITARY WASTE AMD VENT SYSTEM

This ayetem provides for human heelth and comfort. Fbdures Include all berminal devices which have a water
supply (excepl walar supply equipment and speciatiies) and also devices that iransfer Rulds Into the sanitary
wasle system thal do not have & waler supply. Floor dralne (nol hub drains) are included as a sanftary weste
forturs.

WASTE PIPE AND FITTINGS
Assemblies includa all plpe, fittings, and asscclsled wotk with ragard to ssnitary waste pipe and fittings. The
unit of measure al the assembly level ls numbar of fixuras,

VENT PIPE ANMD FITTINGS
Assemblias Include all pipe. fittings, and sssociated work with regard Lo sanhary vent plps and fitings. Tha
unit of measure st the assembly level Is number of fdures,

FLOOR DRAINS
Ansamblies include all ficor draine. Hub drains are considered to be pipe and are not Included In this sssambly.
The unkt of measurs st the assembly level Is number of drakna.

INSULATION & IDENTIFICATION
Assemblien include insulstion used in associatian with sanftary wasls and vent syslem. The unit ol measure
at lhe assambly level s number of Frlures.

QOTHER SAMITARY WASTE & VENT
Sanliary wasta and vart not desciibed by the ssesmbly calegories linied abova,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMELY | DESCRIPTICN UNIT OF
SYETEM | SYSTEM | CATEGDRY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIONAL COMPONENTS
i} 04 Aren of roof 5F RAINWATER DRAIMAGE SYSTEM
Rocf drainage systam. Guller and downspouts ars not Included in this subeystam,
o8 04 o1 Linwal fest of plpe LF PIPE AND FITTINGS
Assamblies include pipe and fittings fram the reof dialne ta the discharge pointe, including supports and other
asscclated work. The unlt of measurs af the ssaembly lavel is linesl fes ol pipe.
o3 04 o2 Humbar of rool EA ROOF DRAINS
dralna Assembiles Include roof dralne, The unit of measure af The assambly level Is numbear of drains.
o8 04 03 Linsal fest of pipa LF INSULATION & IDENTIFICATION
Inmulation Asssmblies Include Ineuiation used In assoclation with raimwaler dralnage wysts 1, The unlt of massurs o
tha assambly level is lineal last of pipe insulation,
08 o4 ox e OTHER RAINWATER ORAINAGE SYSTEM

Ralmaler drainage system not described by the assambly categores listed above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

BYSTEM

SUE-
SYSTEM

ASSEMBLY
CATEQORY

DESCRIPTION
OF MEASUREMENT

UINIT OF
MEASURE

CESCAIPTION OF BUILDING FUNCTIONAL COMPONENTS

05

o1

Fleces of equipment

Fleces of squipmant

Pleces of squipment

Humbar of spacial
Todures

EA

EA

FLUMBING EQUIFMENT
DOMESTIC WATER EQUIPMENT

This Is equipment sssaciated with the domestlc water supply, including Httings and specistties requirsd for
hook-up. Assambles Include hot waler heatars; waler freatmant squipment, |.e., waler softenars, filters,
dislllars, ste.; pumpa directly asscclaled with domestic water supply; and tanks los the potable hot or cald
water system. Tha unfl of messure at the assembly level I places of equipmant

SANITARY AND VENT EQUIPMENT

This ls squipment assccisted wih the sanitary weste system, including fittings and spesciahies required Tor
hock-up. Assemblies Include waste Wreaimamt equipment, Le., comminuters, slulce gates, incinerston, wic.;
pumpa for sewage sjection; and holding tenks for the domestic wasts wystom. Tha uni of messure ot the
sansmbly vl ln plecas of squipment.

RAINWATER DRAINAGE EQUIPMENT
This le equipment sssoclated with ralrwaler drainags, Including all fittings and speclalties required for hook-
up. Asssmbiliss would Include pumps end cthar associated Rema for drainage of ralmwvater,

OTHER SPECIAL PLUMBING EQUIPMENT
Speclal plumbing equipmant not deseribad by the assembly calegories lleted above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

sUB- ASSEMBLY | DESCRIPTION LINIT OF
BYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT MEASURE CESCRIPTION OF BLILDING FUNCTIOMAL COMPONENTS

o9 06 MEH MBH CONTROLS AND INSTRUMENTATION
Includes devices such ss thermostats, lmera, sensom, control vahies, #ic., necessary to opersie the systam
an deslgned,

e 04 i Tons EA HVAC CONTROLS
Includes devices such as thermaostals, timers, sensors, cortrol vahves, stc., necessary 1o cperate the tolal
rystem. The unlt of measure st the assembly level ls sach syslam '

09 (4] 02 Humber of panals EA INSTRUMENT PANELS
Anssmblies include all devices that Indicate system condition or status, including enfolf devices. The unlt of
mesdura et the ssssmbly lavel ls sach,

o9 08 03 Humbar of EA INSTRUMERNT AIR COMPRESSORS

COMpresscra Asssmblies inchude alr compressars, dryers, and disiribution lubing (only used with pnsumatic cantrol

tysiama), The unfl ol measure at the assembly level ln ench,

o 05 iz} Number of systems EA GAS PURGING SYSTEMS
Asssmbliss Include the removal of contaminetad or urwanted gases from & struclure or pips.

2] 06 ax X OTHER CONTROLS AND INSTRUMENTATION

Controls and Instrumentstion nol describad by the assembly categories listed abova.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMBLY | DESCRIPTION UNIT OF
EYSTEM BYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
10 04 Humbar of EA FIRE EXTINGUISHERS
exiinguishers This subsystem includes fire exdinguishing devices.
10 o4 ™M Mumbar of EA FIRE EXTINGUISHING DEVICES
extingulshers Assemblien Include all types of fire extinguishers, Le., water, dry chemical, carbon dioxide, soda nchd,

sic. The brachets, slesves, and supporling devices are Included In this sazamibly,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY | DESCRIFTION UNIT OF
BYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIOMAL COMPOMENTS
o8 06 Number of spacial EA SPECIAL PLUMBING SYSTEMS
Hictures, interceptors, This subsystem includss sll speclal plumbing systems which are net inchided In 08 01 through 08 05,
or oullels
o o5 o Humber of special EA SPECIAL FIPING SYSTEMS
focturen, imercaptors, Assembliss include all special pips snd fitings, sxcluding scld waste plpe and fitting, and associated
autlets, or systems wark with regard to speclal pips, Medical gas and vacuum systems plping ate Includad in this category. The
unit of measure of the mssembly level ls numbar of special fhtures, inferceptors, cutlets, or systoma,
o8 D& o2 Humber of special EA ACID WASTE SYSTEMS
fictures, interceplon, Assamblies includa all pipe, litlings, speclsl sold wasta squipment, and other assoclaled work Bems with
oudlsts, or wyatens ragard to acld waste systems. The unht of messure st the ssssmbly level ks number of foiures, imerceplon,
outlels. or ayslems,
08 05 03 Humbar of EA INTERCEPTORS
Intsrceptomn Assamblles Include all Interceptors. The unit of measure at the asseimbly level ls number of intercaptors.
os 046 04 Gallone par minute GFM POOL EQUIPMENT
Assembilies Include pumpa and equipmen asscclsted with pools, Including speciatiss required lor hook-up,
The unit of measure at the assembly level s aach,
oA 06 X X OTHER SPECIAL PLUMBING SYSTEMS

Speclal plumbing systems not described by the assambly categories listed above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SYSTEM

sue-
SYSETEM

ASSEMBLY
CATEGORY

DESCHIPTION
OF MEASUREMENT

LINIT OF
MEASURE

DESCRIPTION OF BLILDING FUNCTIONAL COMPONENTS

1] ]

o1

1)

M

[

4]

ol

o1

Tatal MBH capaciy
of 0902 and 09 03

Total MBH of
heating system

Calories per gallon

MBH

MBH

MBH

MBH

MEH

MEH

MEBH

MBH

MBH

MBH

MEBH

MEBH

HVAC
This aystem Includes all equipment, distribution eystems, corirols, and anergy supply aystems required
by the heating, ventilating, and sir conditioning system.

EMNERQY SUPPLY

The energy input to the laclity (other than electricsl) In the form of kuels or hol and cold waier
dietribiied from s central base facility. Enargy recebved fiom wind o solar pawar Is included In this
subayatam,

Ol SUPPLY SYSTEM
Assemblies Include storage squipment, ranslar squipmant, snd disidbution plping. The unlt of messure
the sesembly leval s sach syxlem.

GAS SUPFLY SYSTEM

This category Includes both natural gas and LPG, Asssmbilss Includs metaring and regulstion squipment,
siofage equipment, wansisr squipment, and distribution plping. The unkt of messure st the assambly fevel
Is sach system.

COAL SUPPLY SYSTEM
Asssmbliss include sloraga equipment, ranster equipmaent, processing equipment, and the distribution
wystem. The unit of maasure al the sssembly level ls each systam,

STEAM SUPPLY SYSTEM (FROM CEMTRAL PLANT)

Aszsemblies include meters, valves, heat sxchangers, fittings, and speciatties required lor hook-up, and
distribution piping, Including suppans, slesves, and Ingulation. The unkt of messurs af the wasambly level
In mach system.

HOT WATER SUPPLY $Y&1EM (FROM CENTRAL PLANT)

Assamblien include melers, valvas, heat exchangars, fittings, and spaciaties required lor hook-up, and
distribution plping, inchuding supports, sleeves, sand Insulstion. The unit of messurs ot the wasambly bevel
Is ssch systam.

SOLARA SYSTEMS
Asaamblies include collector panels, heat sxchangers, slorage tanks, pumps, sio., including pipe and fittings
required far hoak-up. The unil ol messure af the assambly level i sach system.

WIND ENERGY SUPPLY SYSTEM

Wind ls used 12 turn a gensrator which gensrates electriclty. This eneqgy le sithar siored in & battery of used
to ganerale hel weter In an slectrlc baller, Asssmbliss would include the required devices lo make this a Sotal
slectromechanical system. The unit of measure st tha assembly level Is sach wyslem,

OTHER ENERQY SUPPLY
Energy supply nol described by Ihe assembly categaries listed above.,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY | DESCRIPTION LINIT OF
EYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPOMENTS
i) o2 Total MBH of MBH HEAT GEMNERATING BYSTEMS
heating syslem This subsystem Includes steam, hot waler, furnace, and unit heater systams. Fuels Include casl, oll, gas and

elaciric unless ctharwlse noted.

04 o2 o MEH MEBH STEAM BOILERS
Assembliss include bollers, expansion tanks, chemical feedemn, air separetors, pumps, heat axchangens, boiler
feed units, stc. This assembly would also include fitlings and speclaiies and the fus stack. The unkt of
measure al the sssembly level ls sach,

o8 o2 o2 MBH MBH HOT WATER BOILERS
Asssmblied Include bollars, sxpanslon tanks, chemical tesders, alr saparators, pumpa, hesl exchangers, boller
fesd units, elc. This assembly would also Include fittings and specistiies and the Aus sisck. The unk of
measure at the sssembly level s each.

o9 o2 o3 MEBEH MBH FURMNACES
This is & eystam that hesta air, Asssmbliss would include hurnace and necessary fitinga and speciaiiss
required for hook-up, Including flus and steck. The unil of measurs at the assambly level s sach,

09 oz o4 MEBH MEBH FUEL FIRED UNIT HEATERS
Assamblles would include unit heaters and the energy supply system hook-up [other than slecirical) with alf
necassery pipe, fittings, and spscistties required for hook-up. Flue and stack, i required, are Includsd in this
nssembly. The unit of measure st the assembly level ls sach.

oS o2 05 MBH MBH AUXILARY EQUIPMENT
Assemblles wauld Include any cther squipment asscolsted wiih hest generaling eystems. The unkt of
mansuramant at the asssmbly level s sach,

04 o2 0 SF ol insulation &F EQUIPMENT THEAMAL IMSULATION
Assemblies Include Insulation of any companant In this subsystem. The untt ol measure at the assembly hrvel
I sach.

o o2 o, X OTHER HEAT QEMERATING SYSTEMS

Heat genaraling syslama nol described by the assambly catsgories listed abova.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMBLY | DESCRIFTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
0| 03 Tatal tonnage of TON COOLING QENERATING SYSTEMS
cooling capachy Cooling generating squipment of the abeorpilon, centrifugal, reciprocading, and direct expansion types.

oS 03 1] Tons TON CHILLED WATER SYSTEMS
Assamblies include condenssrs, compressors, chillers, pumps, cooling towars, #ic., including fttings snd
apeclahiss required lor hook-up. The unil of measure st the assembly level ln sech,

] 03 o2 Tans TOM DIRECT EXPANSION SvYSTEMS
Assemblies Include condensers, comprasssm, hest pumps, and refrigaranl piglng. The unil of messurs al
the assembly level is wach,

] o3 o 0L OTHER COOLING GEMERATING SYSTEMS

Couoling genersting systems not describad by the sssambly categories Hred abave.
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or

ax

MBH

MCFM

MEH

MBH

MEH

MBH

Tone

MCFM

MBH

MCF

MEBH

MaH

MBH

MEBH

TON

MCF

DISTRIBUTION SYSTEMS
This includes sysiems that distribute hested and cooled alr, wantilating and axhaust air, hot and chilled watar,
sisam, and glycal haating.

AlR DISTRIBUTION, COOLING, AND HEATING

Assemblies include sl handling unhts, healing colls, cooling colls, and fitings and speclalties required for
water hook-up. This sssembly also Inchudes duct hesters, fitars, humidifiers, supply and return duct work,
dampars, fire dampare, supply snd return grilles, registers and diffusers, lirming vanes, scund braps, and all
associated insulstion, The unlt of measure ol ths sssambly level o MCFM.

STEAM DISTRIBUTION SYSTEMS
Assemblles Include plpe and fitting, Including supporks, wall and floor slewrsew, and pips Insuletion. The unkt
of measure st the assembly leval Is MBH,

HOT WATER DISTRIBUTION SYSTEMS
Assembliss Include pipe snd IMing, including supports, wall and floor slenves, mnd pipe insulation. The unit
of meesurs at the assembly level is MBH.

CHANGE OVER DISTRIBUTION SYSTEMS

QLYCOL DISTRIBUTION SYSTEMS
Assamblies include plpe and fitting, Including supports, wall end foor slesves, and pipa insuletion, The unit
of maasure at the aasembly laval ls MBH.

CHILLED WATER DISTRIBUTION SYSTEMS
Assemblies include pips and fitting, Including supports, wall and floor slesves, and pipe insulation. The unit
of messure al the mssambly leval is ons. .

EXHAUST SYSTEMS .
Assamblles inchuda duct wark, @rilies, reglsters, difusers, fane, and all associated work. The unit of TR EELINS
al the assembly level Is sach systom.

OTHER DISTRIBUTION SYSTEMS
Distribution systems net describad by the maaambly categories Nsled above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY | DESCRIPTION UNIT OF
BYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS

1] L MEBH MEH TERMINAL AND PACKAQE UNTS
This category includes sel-contained heating and coaling units.

v 0s o1 Humber ol unia EA UMIT VENTILATORS
Assemblies include the complate terminal unit and wall slseve with all controls.

0a U5 2 Humbear of unia EA UNIT HEATERS
Agsamblies Include the complete terminal unit and wall slesve with all controls.

o 0S5 03 Mumber of unkts EA FAM COIL LNITS
Assambiles Include the complete tetminal unk snd wall slesve with all controls,

0g i 04 Humbar of untte EA FIN TUBE RADMATION
Assemblles include the complets terminal unil and well slesve with sll control.

o 05 05 Humber of units EA ELECTRIC HEATING
Assemblies Include the complele larminal unit and wall sleeve with all contrals,

o] o5 08 MNumber of unia EA PACKAGE UNITS
Assemblies Include complels package units, with Integral rool lop curbs and all associated devices.  Hesting
wyslam can be selected from hot water, seam coll, or gaa furnece and can be & single- or muli-zone
systom. The unit of measurs st the sssembly level ls sach,

o3 05 B 0 OTHER TERMINAL AND PACKAGE UNITS

Terminal mnd packege units not describad by the rsanmbly categories listed above,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

sUB- ASSEMBLY | DESCRIPTION LINIT OF
BYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT MEASURE CESCRIPTION OF BLILDING FUNCTIOMAL COMPONENTS

o9 06 MEH MBH CONTROLS AND INSTRUMENTATION
Includes devices such ss thermostats, lmera, sensom, control vahies, #ic., necessary to opersie the systam
an deslgned,

e 04 i Tons EA HVAC CONTROLS
Includes devices such as thermaostals, timers, sensors, cortrol vahves, stc., necessary 1o cperate the tolal
rystem. The unlt of measure st the assembly level ls sach syslam '

09 (4] 02 Humber of panals EA INSTRUMENT PANELS
Anssmblies include all devices that Indicate system condition or status, including enfolf devices. The unlt of
mesdura et the ssssmbly lavel ls sach,

o9 08 03 Humbar of EA INSTRUMERNT AIR COMPRESSORS

COMpresscra Asssmblies inchude alr compressars, dryers, and disiribution lubing (only used with pnsumatic cantrol

tysiama), The unfl ol measure at the assembly level ln ench,

o 05 iz} Number of systems EA GAS PURGING SYSTEMS
Asssmbliss Include the removal of contaminetad or urwanted gases from & struclure or pips.

2] 06 ax X OTHER CONTROLS AND INSTRUMENTATION

Controls and Instrumentstion nol describad by the assembly categories listed abova.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMELY | DESCRIPTION UNIT OF
BYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS

i or MBH MBH SYSTEMS TESTING AND BALANCING
This includes operation of all systems to determine capacity and sdjustment of water flow In chilled water and
hot walar systems, ait flow of sir handling urita, supply and sxhaust fans and supply, and return and sxheust
1eistars,

o9 o7 o Humber of devices EA WATER SIDE TESTING AND BALANCING - HEATING AND COOLING
Includes operating and Iseling of pumgps, ssiting of all Aow control valaes, and determining system cepacity.
The unit of measure al the assembly level in sach device, is. bollar, chillar, fan eail, unit haabar,

o8 or oz Humber of devices EA AR SIDE TESTING AND BALANCING - HEATING, COOLING AND EXHAUST SYSTEMS
Includes operating end testing of all ek handling devices, sdjusting of all fens 1o sel rate of air flow, setting
sil fan molors at desired operation, setiing of air flow at sl registen, grilles, diffusers, and lowvem to delkbesr
design CFM, and tesling end calibrating of themmostats 1o wchleve deslired space lemparature, The unit of
maasure at the assembly lavel ls sach device,

o8 o7 03 Lump Sum LS HVAC COMMISSIONING
Final testing of oparational wyslam,

oo or X X OTHER SYSTEMS TESTING AND BALANCING

Eystema testing and balancing nat described by the assembly catagories listed above,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SuUB- ASSEMBLY | DESCRIPTION UMIT OF
EYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE CESCRIPTION OF BUILDING FUNCTIOMAL COMPONENTS
-] oa Mumber of Special EA SPECIAL MECHANICAL SYSTEMS
Mechanical Syslems This subsystem includes spacial mechanical eystame that ars nat narmally included as part of slandurd HYAC
¥ etema.
] 3 o1 Area of spacial SF GENERAL CONSTRUCTION ITEMS (MECHANIGAL)
wystam Includes consiruction work cther than machanical which must be perdormed In conjunction with the specisl
mechanical system lo make the system complete, ‘
i ] 08 o2 Tons of relrigerstion TON REFRIGERATION SYSTEMS
Includes squipment for refrigeration in & cold storage lacility. Both low and madium tempersturs squipment
ara Included. Assemblles Includs: Condensing snd compresscs units, evaporator blowsm, refrigerant piping
and apaclalties, heat recovery systams {liquid or gas), heat recovery distifbution systems (liquid or gas), and
wyslam testing and balancing.
] i ax Area of special xXx OTHER SPECIAL MECHANICAL
wywiem Any ciher mechanical system nol defined In other categories. Assemblles would includs special systams and

speclal devices. The unll of messurs st the assambly level le sach system or device.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

s5uUB- ASSEMBLY | DESCRIFTION UNIT OF
SYSTEM SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE LESCRIPTION OF BUILDING FUNCTIOMAL COMPOMNENTS

10 Gross floar aiss §F FIRE PROTECTION BYSTEMS
This syslem includes standard and special lire protection systems. Fira alarm systams are included In 12 01
0.

10 4] Humber of aprinkisr EA WATER SUPPLY (FIRE PROTECTIOM)

heads This subsystem includes the water supply squipment end relsted plping from the squipmant to the sprinkler

head, i

10 o o Numbar of aprinkler EA WATER SUPPLY EQUIPMENT AND PIFING

haade

Assemblies nclude slarm vabves, flow control valves, pipe and fittings from equipment Lo spdnkles

heads, Including all supports and wall or loor sleeves. All squipment including tanks, pumps, and other
sesc|ated squipment, fittings, and speclahlies requirad for hook-up are In this sssembly. The unlt of measure
ot the nssembly leval s aach sprinkler head.
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5UB- ASSEMBLY | DESCRIFTION LUINIT OF
SYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BLILDING FUNCTIONAL COMPOMENTS
10 o2 Humber of aprinkier EA SPRINKLERS
hands This subsystem includes sprinkder heads and relesss devices
10 o2 o Humber of sprinklier EA SPRINKLER HEADS AND RELEASE DEVICES

hends

Tha dxture, device, or sprinkler head thal releases the walsr lo supprass the fire. The unlt of messure af the
ansumbly level is sach sprinkler hesd.
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SUB- ASSEMBLY DESCRIFTION UNIT OF
SYSTEM SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BLILDING FUNCTIONAL COMPONENTS
10 03 Humber ol sprinklse EA STANDPIPE EYSTEMS
heady This subsyslem includes the complets slandplps systam,
10 03 ™ Humbar of sprinklar EA STANDPIPE EQLIPMENT AND PIFING

heads

Axsemblies Include sandpipe risers and all ather piping, fitings, and supports aesocisted with this
categary. Siamess connaclions, roef mantiolds, cablnets, heess, racks, and other fire deparimend connections

ate Included in this ssssmbly. Al equipment Including pumps, 1anks, ste. with all required fittings and
speclafties for hook-up are in this assembly,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMBLY | DESCRIPTION UNIT OF
EYSTEM BYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
10 04 Humbar of EA FIRE EXTINGUISHERS
exiinguishers This subsystem includes fire exdinguishing devices.
10 o4 ™M Mumbar of EA FIRE EXTINGUISHING DEVICES
extingulshers Assemblien Include all types of fire extinguishers, Le., water, dry chemical, carbon dioxide, soda nchd,

sic. The brachets, slesves, and supporling devices are Included In this sazamibly,
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SUB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
10 05 Each aystam Ea SPECIAL FIRE PROTECTION SYSTEMS
This subsysiem Includes other fire protection systems.
10 05 01 Each system EA OTHER SPECIAL FIRE PROTECTION SYSTEMS

Assamblles include cther fire prolection syvlema such as halon sywiema, exhas, hood syeiema, and specinl
chemileal suppression systemns,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

SUB- ASSEMBLY | DESCRIFTION UNIT OF
EYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCAIPTION OF BUILDING FUNCTIONAL COMPONENTS

11 Oroas floor mes AMP ELECTRIC POWER AND LIGHTING
This system In definad by the slecirle current used or regarded as & source of powsr.

11 L Gross Moor area AMP SEMACE AND DISTRIBUTION
Thia subsystem providas for all slectrlcal devicas that are required o deliver the main saurce of powar bo the
facility and 1o dizlribute _thh power to subpansls,

1 0 01 Number of AMP | MAIN TRANSFORMERS

transfarmers BT ansformers used for primary slsclilcal service. Asssmblies Include bansiormens,

pad, trenching, and backfill.  Aa Ly 4§ tagfofedin _,5..{5."? )

11 o o2 Groaa loor ares AMP SECONDARY
Transtormars fed Irom prolection equipment on the bullding side of primary transformer. Assemblies inchuds
transformen, condull, conduit support, and wie.

1 o o3 Qross Nloor ares AMP MAIN SWITCHBOARDS
This Includes the pratection squipment and matsring devices for main distribullon. Assembilias includs maln
distribution panel, breaker, fuses, and meiers,

1" L]} o4 Groon floor araa AMP INTERIOR DISTRIBUTION TRANSFORMERS
This Includas the Interlor stap-down or buck boost ransfarmers.

11 o1 05 Groas licor area AMP PAMELS
Branch clrcuil panslboards, Asssmblles include pansiboard, braskars, condult, and wice,

1 o 06 Gross floor area AMP EMCLOSED CIRCUIT BREAKERS
Ower curment protection device enclaaed in ila own housing. Assembilies Include snclossd ckcult bresker,
condull, and wire.

1" o o7 Groun floor ares AMP MOTOR CONTROL CENTERS
This ls & cabinet In which motor starters and aparafion devices are contalned. Assemblias include the motor
canirol centar cabinel, motor starters, contacts, switches, condutt, wirs, and sl sssociated hema.

1 o1 a0 W OTHER SERVICE AND DISTRIBLITION

Service and distrlbulion not described by the assemb:ly cutsgories listed above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

sue- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
11 2 Floor area EF LIGHTING AND BRANCH WIRING
Lighting systema including light fixtures and devices, |.a., switches, racaplacies, and equipment cannections.
11 a2 01 Floor area EA BRANCH WIRING
This assembly includes mwitches, recepiacies, squipment cennections, candult, and wire,
1 (i ] o2 Floar area EA LIGHTING EQLNPMENT
This sssembly includes fixtures, condull wire, and switching devlces,
11 o2 X o OTHER LIGHTING AND BRANCH WIRING

Lighting and branch wiring nol describad by the assembly calegorias listed above,
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SYSTEM

s5U8-
EYSTEM

ASSEMBLY
CATEGORY

DESCRIPTION
OF MEASUREMEMNT

UNIT OF
MEASURE

DESCARIPTION OF BUILDING FUNCTIONAL COMPONENTS

12

12

12

12

12

12

12

01

|

o

ol

o

4]

o

Grosa floor area
Grose lloor mrea

Humber of gutiots
I‘hmbl!’ of outiels
MNumber of outists
Groes floot mien
Humbear of slationa
Humber of clocks
Numbsr of cutbets

Humbser of systam
control points

SF

5F

ELECTRICAL SYSTEMS
Elecirical systema which are not previded lor in System 11,

COMMUNICATION, SECURITY AND ALARM SYSTEMS . .
This subsystem Includes provisions for communicstion devides and alarm protaction syslems.

FIRE ALARM SYSTEMS
Assemblies include wire, conduit, conduit wupport of festening systams, fire darm devices, firs detaction
devices, safety swhches, all elocirical connsctions, and other associsted Homa.

MHURSE CALL SYSTEMS
Assemblies Include condul, wire, spaakers, menitoring devices, ampiifiers, swilches, powsr sysiem tia-in
devices, and deteclion devices.

TELEPHOME SYSTEMS
This wystem would include cantrsl switchboards, felephone sets, underground ducts, and manholes.
Assamblles include condult, wire, backboards, cabinets, outlels, and powar supply connections.

PUBLIC ADORESS SYSTEMS
Assemblies include condult, wire, speakers, manitoring devices, amplifiers, swiiches, power system tie-in
devicas, and detaction devices.

INTERCOMMUNICATIONS SYSTEMS
Asssmblies include conduit, wire, speakers, manitoring devices, amplifiers, swiiches, powsr systarn fis-in
devicas, and detection devices.

CLOCK AND PROGIRAM SYSTEMS
Assamblies include condult, wire, powaer ayatems He-in, safety swhches, comirol panels, battery back-up
devices, clocka, and outlets. E

TELEVISION SYSTEMS
Asssmbliss include wire, condult, grounding, amplfisrs, recabvars, video squipment, and cutlets groupesd
according to uea.

SECURITY SYSTEMS
Assembiies Include wire, condull, conduit support or faslaning systems, sacurity alarm devices, &/l slectrical
conneclions, snd cther sssoclated Rems. Inlusion detection syslemas are Inchuded In this categary.

OTHER COMMUMICATIONS AND ALARM SYSTEMS
Communications snd alarm eystems nol dascribed by tha assembly categories llstad above.

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM

DELTA RESEAIr CH CORPORATION




TRACES GENERIC WORK BREAKDOWN STRUCTURE

5uB- ASSEMEBLY | DESCRIPTION LINIT OF
SYSTEM SYSTEM | CATEQODRY | OF MEASUREMENT | MEASURE DESCRIFTION OF BLALDING FUNCTIOMAL COMPOMENTS

12 o2 Gross floet area SF SPECIAL ELECTRICAL SYSTEMS
Systems nol described In subsystem 12 01,

12 oz o1 Groes floor aren EA GENERAL CONSTRUCTION ITEMS [ELECTRICAL)

Includes constiucthon work other than slacirical which must be peiformed in conjunction with the special
slactrical syslem to make the system complets,

12 o2 o2 Gross lloor area EA EMERGENCY LIGHTING AND POWER
Assemblies Include fitures, molore wsed far power generation, connection, and testing, transfar switches,
condult, wire, battary chargsrs, batterles, and solar parsls,

12 o2 03 Gross flocr area BF GROUMNOING SYSTEMS
This Includes grounding prolection systams,

12 oz 04 Grows Floor Ares EA LIGHTHING PROTECTION .
Assemblies include lightning pretection davices [air terminals, mauring devices), clamps, ground rods,
cadwells, conductors, ranching, backfisld, and amy other kema usesd 10 ground metal structural frames
with condult and wire,

12 Oz 05 Gicss flosr area SF ELECTRIC HEATING

) hems could Include baseboard healers and wall and cailing hasters. Asssmblies Includa safety wwitches,
comtrol devices, heatars, conduit, and wire.

12 oz 08 Grons floor area FTS ENERGY MANAGEMENT CONTROL SYSTEMS
Assamblies Include wire, conduit, conduit suppoft of lestsning systems, sensor devices, and sl alscirical
connactions,

iz M ax pE OTHER SPECIAL SYSTEMS AMND DEVICES

Speclal syslems and devices not describad by the assembly calegorien listed sbave.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

sUB- ASSEMBLY | DESCRIPTION UNIT OF
8YSTEM | SYSTEM | CATEGORY | OF MEASUREMENT MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPOMENTS
13 Groas Noor area SF EQUIPMENT
Thie refers to aquipment not found In Syslem 05 04 {Interlor Spocialtles).
13 m ' Floor area 8F FIXED AND MOVEABLE EQLNIPMENT
This squipmant Is nel likely to be used In every bullding type. Subasystems 05 04 and 05 05 (Specinities)
Includes those Herms likely to be found in every buliding type.
13 ] e1] Floar area BF BUILT-IN MAINTEMANCE EQUIPMENT
Tha unit of messure at the esssmbly level is sach,
13 o a2 Mumber of cost COoa CHECKROOM EQUIFMENT
hanging devices All masocluted work Beme Including keys, tags, snd storaga cablnete would be Inchaded In this
nasamblhy.
13 1] 03 Seatlng capacity par BEA FOOD SERVICE EQUIPMENT
meal besed on The unil of measure st tha sessmbly bevel is the lotal sel of squipmant needed in the particular functional space
dining aren
13 o o™ Flecan ol squipment EA VENDING EQLIPMENT
13 1} 05 Fleces of squipmen EA WASTE HANDLING EQUIPMENT
13 o 08 Humber of docks OCH LOADING DOCK EQUIPMENT
13 o o7 Places of aquipman CAR PARKING EQUIPMENT
12 o4 o8 Fiacas of squipmant EA MISCELLANEDUS COMMON FIXED AND MOVEABLE EQUIFMENT
13 m 09 Flaces of squipmant EA

WAREHOUSE EQUIPMENT
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suUB- ASSEMELY | DESCRIPTION LUNIT OF
SYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIOMAL COMPOMENTS
13 o 10 Pisces ol aguipmen EA MEDICAL ECANPMENT
13 o1 11 Flsces ol equipment EA LABORATORY EQUIFMENT
13 om 12 Places of squipmeant EA MORTUARY EQLIPMENT
12 o1 13 Flecon of aquipment EA AUDITORILM AND STAGE EQUIPMENT
13 o 14 Flecew of aquipment EA REGISTRATION EQUIPMENT
13 o 15 Piszes of aquipmani EA LIBRARY EQUIPMENT
13 o [ Pisces of aquipment EA LAUNDRY EQUIPMENT
13 o1 17 Pleces of squipment EA SECURITY AND VAULT EQLIPMENT
13 it} aXx Places of equipment Lo OTHER SPECIALIZED FIXED AND MOVEABLE EQUIPMENT

Spacialized llxed and movaabls equipmem nol described by the assambly categories isled above,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMBLY DESCRIPTION LINIT OF
SYSTEM SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
14 Floor area SF FURNISHINGS
14 o Floar area SF FURAMISHINGS
14 m o Humber of units of EA MODULAR PREFABRICATED FURMITURE
prefab furniure
14 413 oz Places ol ant work EA ART WORK
14 m ik Square lest ol SF WINDCRY TREATMENT
window treatmeant
14 o 04 Number of seats EA SEATING
14 43| 05 Humber ol ruga, EA RUIGS, MATS, AND FURMISHING ACCESSORIES
mate, oF accesaories
14 n 06 Mumbear of EA CHMING ROOM FURMISHINGS
furnishings Assamblies Include dining room furnlshings nol covered ab-ove.
14 ot ex x OTHER FUANIBHINGS

Fumnlshings nol dascribad by the assembly categories listed above.

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM

DELTA AESEARCH CORPCORATION




TRACES GENERIC WORK BREAKDOWN STRUCTURE

5UB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM SYSTEM | CATEGORY | OF MEASUREMENT MEASLUIRE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
15 Floor arem SF SPECIAL CONSTAUCTION i
Includes all bullding related Hems normally specified In CS| MASTERFORMAT Divislon 1R
15 o Square fest of vault 8F VALLTS f
This Is & bult-In-place vault  Prefabricated satas sre net Included In this assambly, The unk of massure
al the assembly level is sach.
15 0z Square feel ol poal SF INTERIOR SWIMMING POOLS
18 03 Bguars lest of room 5F BPECIAL PURPDSE ROOMS
15 04 Floor Area 5F PRE-ENGINEERED BUILDINGS -
15 08 Square leat of SF WASHRACKS
washracks
15 06 Square fest ol SF EXTERIOR UTILITY BUILDINGS
xerior bullding
15 ax Number of spasisl xx OTHER SFECIAL COMSTRUCTION

construction tams

Any special itam not coversd In the subsystems listed aboye,

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM

DELTA RESEARCH CORPORATION




TRACES GENERIC WORK BREAKDOWN STRUCTURE

sug- ASSEMBLY | DESCRIFTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
16 Ls SELECTIVE BUILDING DEMOLITION
15 o Ls HON-HAZARDOUS SELECTIVE BUILDING DEMOQLITION
16 om o Ls SUBSTRUCTURE & SUPERSTRUCTURE
18 01 o2 LS EXTERIOR CLOSURE
18 o 03 Ls ROOFING
18 om o4 LS INTERIOR COMSTRUCTION & FINISHES
16 o 05 LS CONVEYING SYSTEMS
16 o1 o5 Ls MECHAMNICAL SYSTEMS
16 o or L3 ELECTRICAL SYSTEMS
1€ m 08 LS EQUIPMENT & FURMNISHINGS
18 o1 BX 0K OTHER MON-HAZARDOUS SELECTVE BUILDING DEMOLITION

Nen-hazardous sslective bullding demalitlon not describad by the sssembly categores listed above,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

LB ASSEMBELY | DESCRIPTION UNIT OF
SYETEM | SYSTEM | CATEGORY | OF MEASUREMENT MEASURE DESCRIFTION OF BUILDING FUNCTIONAL COMPONENTS
7 Total acreage AC BITE PREFPARATION
of mite Thils system lncludes assamblies for miscelianecus slle wark such 21 claaring and grubbing, demolition snd
relocation, various sarthwork taaks, and other site preparation and clsanup requirements. Hazardous cleanup
ls not Included bul is the subject of anather WBS,
17 o1 Acren to be AC 8ITE CLEARING
claared This covers the differsnt assemblles and options available for clearing of a site, trea and stump remaoval,
buwring, grubhing, chipping, and load and haul sssambles for ramoval of the cloared matarial,
17 )] o Acraa clsarsd AC CLEARING
Thia Is the remaval of sabove ground vegstatian, Including stumpa. For & wel sits, Low Ground Prasaure
LGP squipmen Is used,
17 o 02 Esch trea EA TREE REMOVAL
Thizs is the selective removal of Trees on the site. Varlaus options exist for diffarent skzes of tress 1o be
removed,
7 o 03 Emch stump EA STUMP REMOWAL
This s the selective removal of sumps on the sita. Variouws optione sxist for different skras of sumps to be
ramived.
17 o 04 Acres of brush AC CHIPPING
to chip Chipping la the process of cutling brush Ima smail Fiecas. This process reduces the bulking factor of the
dabile of brosh thet ls to be removed from the sie., Assambiles sdst for warlcus brush denshiss.
17 o 05 Acies grubbed AC GAUBBING
Qrubbing W tha removel of sod wnd other topscll that comaine unsullable ocganlc matedal.  Varous
squipmant typs and size choices exisl Wet grubbing utilizes Low Ground . ressure (LGP squipmant.
Haulal ol grubbed matedsl ls slse ncluded,
17 o 06 Acrea thinned AC SELECTVE THINMNING
Thia ia the sslecive removal of rees and underbrush without requiring extenabve clearng andfor grubking
ol the sHe.
7 o1 o7 Yolume ol malerial cY DEBRIS QISPOSAL )
This la tha disposal of the malarial that has bean clearsd snd grubbed. Londing, Hauling, and dump charges
are included,
17 ) | By ¥ OTHER SITE CLEARING
Sita cleating not dewcrlbed by the assembly catsgories livted sbova.
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sUB- ASSEMBELY | DESCRIFTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIONAL COMPOMENTS
17 2 Area demolishad 8Y SITE DEMOLITION & RELOCATION
This Includes the demolition andfer relocation of structures, pavemants, fancing, snd undergraund utilities.
Disposel of debris or demolished material, including loading mnd haullng, ks also Included,
17 o2 o1 Interlor volume of CF BUILDING MASS DEMOLITION
Buliding This le the complste demolitian of bulldings or structures. Optlona include sleal, concrets, masonry, and
wood structures, '
17 o2 o2 Area to demolish sY ABOVE GROUMND SITE DEMOLUTION
This is the demalition of pavements, fancing, and other non-bullding structures on & site. Pevemant includes
raads, sldewalhs, drivewsys, and curbs. Fencing types Includs chain ink, barb wire, and wood,
17 o2 03 Ares 1o demolish 5Y UNDERGROUMD SITE DEMOLITION
This s the demaiition of underground utilities such as plping, manholes, and othar nan-building undergreund
structures. The unit of measure al tha asssmbly level for piging is LF and for manboles is CY,
17 2 04 Voluma of maleral cY DEBAIS DISPOSAL
This in tha dispaeal of the demaolished matsrial, Loading, hauling, and dump charges are included,
17 o2 o5 Arva ol building 1o SF BUILDING RELOCATION
ba relocated This e the process of dismantling & structure and reassambling i on & ditferant ahis,
17 o2 oa Length of pipe run LF UTILITY RELOCATION
to remove and ressl This is Ve removal and relacatlan of underground willlles such ua stesl and concrete plps.
i7 o2 aoF EA FENCING RELOCATICON
17 o2 ox 0 OTHER SITE DEMOLITION AND RELOCATION

Shta demaliilon and relocation not descilbad by the assembly catogories llated above,
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sl ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPOMENTS
17 Lo Volume of malarlal oy SITE EARTHWORK
Included are assemblles and cpllons for sHe work such as grading, axcavetien, filllng, compaction,
siabllization, ete.
17 03 at Aren 1o be graded 5Y GRADING
Grading s laveling or llatiening of the shte In preparation for landecaping or other site construction, Includes
unlined slommwater collection ponds.
17 o3 o2 Volume of mateslal cY COMMON EXCAVATION & DISPOSAL
o be axcavated Thin ks ewcevallon for roads, sidewalks, curbs, and trenching dor underground wtilities, Excavation may be
cerried out by m varlety of squipmant sizes and types. Dlsposal of the excavated material is alss Included,
17 03 03 Yoluma of rock CcY AOCK EXCAVATION & DISPOSAL
to axcavals This Is excavalion of rock by explosives. Difisrent equipmant salections and load and haul are Included,
17 ik} o4 Volume of malerkal cY FILL & BORRCHY
1o place This is filling of replacing the materal that was removed during excavation. Either the sxcevated materal mey
be used or soll and sand may be hauled in from off sie. Filling to basaments and loundations is included
In Bystem 01,
17 03 o5 Volume of matedal CY COMPACTION
1o compact Compaction is the process of packing the flll material once it s In place. This may be dona by machlne or
hand. Asssmblies exist bor bolh hand snd machine compaciion of scll, sand, and the sxcavaled matarial.
17 03 06 Voluma of soll to cY S0IL STABILIZATION
atabilze Thin ls stabllizalion of the soll in place by the addition of lme or cemant.
1 o3 oF Arap of slopa 8Y SLOPE STABILIZATION
This s stabllization of the soil in place thraugh the uss of rip-rap, gablons, slaps paving, of other forma of
ol armaring.
17 03 08 Area ol soll to treat SY SOIL TREATMENT
Trealment of aoll pricr 1o final constiuction for inssct proteciion or other purposes,
17 03 o3 Arsn requiling &F SHORING
sharing Shoring Is the temporary suppor far sxlsting structures or sxcavathon during conalruction,
17 03 10 Ares 10 dewater 5 TEMPORARY DEWATERING
This |s the dewsteiing of the sie by wallpoints o lowsr thae groundwalts! lable. This will lac/itele sxcxvation
In prens with high waler tables.
i7 03 11 Aten to ba proteciad SF TEMPORARY ERCSION CONTROL

Interim measures to minimize sroalon durlng construction.
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auB- ASSEMBLY | DESCRIPTION UNIT OF
AYSTEM BYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIOMAL COMPOP.ZHTS
7 03 ax X OTHER SITE EARTHWORK

Sits santwork not describad by the assambly catagories listed above.
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SUB- ASBEMBLY | DESCRIPTION UNIT OF
SYSTEM | BYSTEM | CATEGORY | OF MEASUREMENT MEASURE DESCRIPTION OF BUILDING FUNCTIOMAL COMPOMENTS
17 04 Lump sum 8Y SITE CLEANUP
’ This Includes cther ste preparation mssamblies such as sis cleanup thal ware not covered In the prevous

subsyslems,

17 i) m Area of sits 1o claan 5Y SITE CLEANUP
Covered in this assembly catagary are sssambliss for sita and area cleanup and pavemant sweaping. Dlsposal
of the debriy is sleo Included, .

17 o4 ax 0oL OTHER SITE CLEANLP

She cleanup not descrlbad by the sssembly calegaries listed above.
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SUB- ASSEMBLY | DEBCRIPTION UNIT OF
BYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE OESCRIFTION OF BUILDHNG FUNCTIONAL COMPONENTS
17 o X OTHER SITE PREPARATION

Any site preparation not coverad In the subaysterna listed above,
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suB- ASSEMBLY | DESCRIPTION LUNIT OF
SYSTEM SYSTEM | CATEGOAY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS

18 Area of site sY SITE IMPROVEMENTS
This includes Improvemsnts such as parking lots, sidewalks, roadweys, Tencing, retaining walls, and
landscaping.

1] ™ Arpa of roadway sY ADADWAYS
Thin subsystem Includes aptians for access, arterial, or merstals romchways. Avulut-.- ol pavemant types and
thicknassss aie svallabls.

18 o1 o Area of roadway 5Y BASES AMD SUBBASES
These are the compacted and prepared gravel or soll lnyers thet are placed prior io the nstallaticn o the final
suiace. The subbase la placed and compacted before the bese layer is applisd,

18 o1 o2 Length of dralnags LF DRAINS, INLETS, CURBS, & GUTTERS

plping This s the dralnage system for the sslacted roadway typa. Options Include curb and gutier draine or ares

dralres with grates,

18 ol 03 Araa of rondway Y PAVED SUAFACES
This is the matarial that s placed atap the base layer to proevide the drbving sudace.

I8 o o4 Aren of rondway 8Y MARKING & SIGHAGE
This Includes roadway slgnags and pavement palrnting, Asssmblles are Included for traiflc signs and powts
and irlersection, crosswalk, or other pavemeni palmting or siriping.

18 o™ 05 Length of guardall LF QUARDAAILS & BARRIERS

of barrler This Is any sssoclated guardralls or barrlars that are requited for the selected roadway typs.

18 o 08 Area of roadway sY RESURFACING
This is the placement of an asphal wearing coursa over the sxlsting pavament suface, A.umbﬂu sxkst bor
tesurlacing of gravel, concrete, and asphalt roadways,

18 1]} Bx b OTHER ROADWAYS

Rosdways nol described by the asssmbly categeoriss listed above.
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SUB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIOMAL COMPONENTS
18 o2 # of spaces SPA PARKING LOTS
Thesa ara the steas required lor vehicla parking and includa dilarent suaces and drainage opticns.
18 o2 o Araa of parking ot sY BASES AMND SUBBASES
These we the compacted and prepared gravel or soll layars that are placed prios to the Installation ol tha final
surface. The subbase la placed and compacted before the bass Imyar is applied.
18 o2 o2 Length of drainags LF CAAINS, CURBS & GUTTERS
plping This is the drainage system of tha parking let. Optiona Include curb drains or wea dralne with grates,
13 o2 03 Aran of parking lot Y PAVED SURFACES
This la the matsred thet la placed stop the bass laysr. This piovidas the dilving surface for the parking kot
1] o2 o4 # of Spuces 5PA MARKING & SIGNAGE
This Is the painting of the parking stalls, signage, «ic.
18 o2 o5 Langih of guardrall LF GUARDRAILS & BARRIERS
of barrier Guardralls, barrlers, parking stops and other similar devices.
18 0z 0§ Aren of parking lot sY RESURFACING
This is the placemant of an asphalt wearing courss ovar the existing parking surface.
18 02 ax X CTHER PARKING AREAS

Parhing areas not described by Ihe asssmbly categories lirisd above,
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sUB- ASSEMBLY | DESCRIPTION UMIT OF
SYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDNNG FUNCTIONAL COMPOMENTS
18 03 Area of pavamant SF WALKS, STEPS, RAMPS, & TERAACES
This subsystem inchudes options for sldewalks and other small paved arsaa.
18 03 ol Area of pavemnant SF BASES AND SUBBASES
Thess are the compacted and prepared gravel or soll laysra that are placed priod bo the Installstion of tha finel
surface. The subbass s placed and compactsd belore the bass Inyer in applied.
18 03 o2 Lengih of draineags LF DRAING, CURBS & GUTTERS
plping This ls the drainage system of the pavamant optlon chosan, Optlons we Included for curb and gutler draina,
18 o3 03 Area of pavemant SF PAVED SURFACES
Thin Is the msterial that ls placsd slep the base layer Lo provide the walking or driving surface.
18 03 04 Lengih of guardrail LF GUARDRAILS & BARRIERS
of barrler Thia Is any asscciated guardrails or barrises that srs requirsd,
18 03 05 Aren of Pavemeant SF RESURFACING
: This la the placemant of an asphall wearing courss over the axisting pavement surlace.
18 03 ox xX OTHER WALKS, STEPS, RAMPS, & TERRACES

Walks, stepa, ramps, and lermaces not dascribed by the sssembly calagories listed above.
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sSuUB- ASSEMBLY | DESCRIFTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT MEASURE DESCRIPTION OF BUILDING FUNGCTIOMAL COMPONENTS

18 04 Each structure EA SITE DEVELOPMENT
Included are assamblles for on she construction of lences, retalning walls, pleying flelds, fouraine, and other
she Improvemaents, .

18 04 o Langth of fence LF FENCING 8 GATES
This includes Installstion or contruction of sscurlty, baundary, or bark wite fancing snd all requited gates.

] o o2 Area of wall SF RETAINING WALLS

’ These ara structres used to prevant the ow or Iateral movemem of soll. Assemblies slat lor cast In place

cancrele retaining walks.

18 L] 03 Ench tumishing EA EXTERIOR FURMISHINGS
This includes the addiion of such exieriar tumishings as benches, planers, sic.

18 04 [+2] Each structurs EA SECUAMY STRUCTURES
This includes the construction or addilion of sasurity struclures such as guard hauses,

18 4 o5 Ench sign EA SIGHAGE
Signa displayed fo convey divection or Inlormation such as bullding tunction or tenart excapt for wigne
Included in 18 01 04 and 18 02 04. Doas not include Roadway and Parking Signaga.

18 o4 o8 Each EA FOUNTAINS & POOLS
This inchudes assambliss for swimming pools and decorative fountalne.

18 o4 o7 Ench EA PLAYIMG FIELDS
Pleying fislds such as bassball or tennls courts as weall as backstops, bleachers, and cther playing fiald
requitemends are included.

13 04 o8 Qallons GaL LINED STORMWATER COLLECTION POMDS & OTHER STORMWATER COLLECTION & STORAQE
STRUCTURES

18 04 o o MISCELLANEOUS STRUCTURES
This includes any other miscellaneous siruciures not found above or in previous sections.
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sue- ASSEMBLY | DESCRIPTION UINIT OF
BYSTEM BYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
18 05 Aroa to ba 8y LANOSCAPING
landecaped Assambiles are included thet Improve the appearance of the she by planting, sseding, and sodding.
18 05 o Arsa of wite 5Y FINE GRADING & SOIL PREPARATION
Fine grading of the ste by hand or machins s required lo prepare the sall for planting, seeding, or sodding.
18 05 02 Arsn of aroalon 8Y ERODSION CONTROL MEASURES
Soll ercaben or delerdorstlon dus to wind, raln or other Tackors can ba controlled of ramadied In different ways.
This Includes slope protection by planting of vegetailon or grass andfor placement of manmads geotextliss,
T 05 03 Ares of planting sY TOP SOIL AND PLANTING BEDS
bad Top soll In placed 1o provida the nurithaus sall bed which Is required for plants o grass 10 grow.
18 05 04 Area of she SY SEEDING & SODDING
This Includes the sesding, sadding, lerlilizing, wetering, and mowing lor the grass required on alte.
1a 05 G5 Each plam EA PLANTINGS
This Includas the plarting of tress, shrubs, and ather wagetstion far sils beaulification o lmprovemnant
18 05 D8 Esch planter EA PLANTERS
Plarters are sxiarlor decorative containers that contsin plants or trees.
18 o5 or Arsa ol site sY IRRIGATION SYSTEMS
to ba walered This Includes the undergraund Installation of Irrigation wysterns required lor witering of trews, shrubs, and
prass or olher vegetallon,
18 05 ax X OTHER LANDSCAPING

Landscaping not deecribed by the assambly calegaries listed abowva,
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMBLY | DESCRIFTION LINIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BLALDING FUNCTIONAL COMPONENTS

1a D& Each EA SPECIAL CONSTRUCTION :
Heavy canstruction consists of bridges/overpassas, rellionds, and other large or heavy constiuction projacts,

16 | [H]] Area of structure 8Y BRIDGQES
Bridgen Included hera ara lyplcally smail apans of overpassss that are nol meant 1o ba used to satimate pans
over large bodies of water. Optlane exist lor cast in plece concreta T baam, precast | beam, precast box,
concrete and steel compaalis, and timber laminated deck bridge structures.

18 08 02 Langth of hack LF RAILACAD SPUR
Raliroad asssmbles axial for 110, 115, and 132 jb tracks and ties, Tumouts, readway crossings, derallleura,
Hopa, and bumpers are alss Included,

18 o8 ax xx OTHER SPECIAL COMSTRUCTION

Any speclal construction not coverad in the above catsgonies,
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sUB- ASSEMELY | DESCRIPTION UNIT OF
BYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPOMNENTS
18 ) ) b OTHER SITE IMPROVEMENTS

Any aite Improvemsnts nol covered In the subsystems listad above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMELY | DESCRIFTION UNIT OF
SYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
19 Each wtllity EA SITE CIVIL/MECHANICAL UTILITIES
This includes assamblies for watsr, aswer, storm sswar, and anergy distribuifon systems.
19 o1 Langih of aystam LF WATER SUPPLY & DISTRIBUTION SYSTEMS
This includes insialistion of construction of wetar distibitlon eyelams and facliites.
18 m 1] Each system EA WELL SYSTEMS
Thia includes installation ol wells to Include drilling and Installing casings, pumps, end valves.
19 o1 o2 Lengih ol system LF POTABLE WATER DISTRIBLITION
This Includes construction and Installation of underground plping and valve boxes and vahies.
13 ol 03 Amoun stored GAL POTABLE WATER STORAGE
Thin includes conatruction and installation of tanks, both on gracls and slevated,
19 o o4 Length of system LF FIRE FROTECTION WATER DISTRIBUTION
This Includas construction snd installation of plping for fire protaction anly.
19 o1 05 Amount stored GaL FIRE PROTECTION WATER STORAGE
This includes lanks on grade and slevaled for storage of water for fire prolection only,
19 o1 o} Length of systam LF HON-FOTABLE WATER DISTRIBUTION
This Includes construction and lnstallation of waler distribution ystema not for consumption, such as migation
of hydia elechic power generation and from ressrvolm to westment facilitlas,
19 m or Oparating capacity GPM PUMPING STATIONS
This Includes construction and Instalistion of pumps, valves, and plping,
19 o1 oa Cperaling capacity QrD FACKAGED WATER TREATMENT PLAMTS
This inchudes Installation of complstely essambiad waler beatmani Plurtta.
19 ol o Length of french LF TREMCHBOXES
This Incluces installstion of prefabricaled renchbaxss lor shoring during Installstion of piping.
19 o1 X xx OTHER WATER SUPPLY
¥Waler supply not desciibad by the ssssmbly cetegorien lsted above.

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM

DELTA RESEARCH COAPORATION



TRACES GENERIC WORK BREAKDOWN STRUCTURE

suUB- ASSEMELY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT MEASUAE DESCRIPFTION OF BUILDING FUNGTIONAL COMPONENTS
19 o2 : Length of system LF SANITARY SEWER SYSTEMS
This includes all mesmblles necoasary lor sewage collsction systems,
19 a2 ] Length ol plping LF SANITARY SEWER PIFING
Thin includes installaion of plping for collection of LT
13 o2 oz Each manhole EA SANTARY SEWERA MANHOLES 8 CLEANOUTS ’
of clamnout This includes Insiallation and construction of manholes and cleanouts In sewuge collection systema,
19 02 03 Operating capacity GFM LIFT STATIONS
Thie Includes installation snd consliuction of plping and squipmen in I stallona.
18 02 i} Operating capachy GPD PACKAGED SANITARY SEWER TREATMENT PLANTS
This Includes Installation of preassemblad asswage trextment plarts.
18 o2 05 Yolume of tank GAL SEPTIC TANKS
This Includes nstallation of prefabricated saptic 1anks of the construction of septia tanks,
18 i3 0B Langih of flsld LF DRAIM FIELDS
- This Includes construction of drain flelds for disposal of effluent from septle tanks.
1% o2 oF Length of bench LF TRENCHBOXES
This includas Installation of prafabriceted trenchboxes for shoring during installslion of piping.
18 o2 X X OTHER SANITARY SEWER

Sanfary sewer not described by the assambly calegoiles Uslad above.

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM

DELTA RESEARCH CORPORATION




TRACES GENERIC WORK BREAKDOWN STRUCTURE

5uB- ASSEMELY | DESCAIPTICH LUHNIT OF
SYSTEM | BYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIONAL COMPONENTS
19 0 Length of system LF STOAM SEWER SYSTEMS
This includss construction of storm water collsction systems. Storm pond construction i includad n 17 03
01 mnd 18 04 08,
18 03 [l Length of plping LF STORM SEWER PIPING
This Inciudes inalallation of plping for collection of storm water,
19 o3 o2 Each manhole EA STORM SEWER MAMHOLES
This Includes conslruction of manhalas for storm waler collection systems.
18 03 03 Operating capachy GPM LIFT STATIONS
This inchudes constuction of lift stetlons including plping, pumps, and corrola,
18 03 04 Length of cuboan LF CULVERTS
This includes construction and Installation of cubverts for slomm waler syatema,
18 oa 05 Each structure EA HEADWALLS & CATCH BASINS
This Includes construction of headwalls and Installation of calch basina for slorm water wyslema,
19 03 06 Area to contral sY ERCSION CONTROL MEASURES
This Includes consiruction lo control sreslon dus to runed,
1% 03 o7 Length ol rench LF TRENCHBOXES
Thils includes Installation of prefabricatad frenchboxes lor shoring during Installation of piping.
18 03 X 3 OTHER STORAM SEWER
Storm sswer not describad by the sssambly categories lsted above.
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TRACES GENERIC WORK BREAKDOWN STRUCTURE

sue- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGOAY | OF MEASUREMENT | MEASURE DESCRIFTICN OF BUILDING FUNCTIONAL COMPONENTS

19 o4 Length of system LF INDUSTRIAL WASTE SYSTEMS
This includas all aystems for collection of contaminated wasta requiring spacial trestmaent.

18 04 [1]] Length of plping LF INDUSTRIAL WASTE PIPE
This Includes construction and Instailation of all plping for collsction of Industrlal waste.

18 4 o2 Each manhola EA MANHOLES & CLEANOUTS :

of cleanoul This Includes constructlen of manholes and cleanouts for industrial wasts plping.

19 04 i k] Operating capacity arPM LIFT STATIONS
Thie includss conslruction and installation of Indusiral waste Iift sistions and equipment.

18 04 04 Eech tank EA HOLDING TANKS AND SEPARATORS
This Includes conatrucilon of installation of special enks such as slver Iecovary tanks of separston such as
all waler saparators.

19 04 05 Langih of ranch LF TRENCHBOXES
This Includes instaliation of prefabricatsd trenchboxes for shoring during installstion of piphng.

19 04 8% W00 OTHER IMDUSTRIAL WASTE

Industrlal wasle not described by the assembly categoriss listed above.
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suB- ASSEMBLY | DESCRIPTION LINIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT MEASURE DESCAIFTION OF BLNLDING FUNCTIONAL COMPOMENTS
19 05 Lengih of syslem LF HEATING DISTRIBUTION SYSTEMS
This Includes overhead and undarground het water, steam, und condensate ‘ping.
19 s o Length of system LF COVERHEAD HOT WATER SYSTEMS
This Includes Installation of everhaad hol waler supply and reurn plping.
18 05 i ] Length of system LF OVERHEAD STEAM SYSTEMS
This Includes installathon of overhead steam supply and condensals retuin pliping.
19 05 03 Langih of system LF UNDERGROUND HOT WATER SYSTEMS
This Includes inslallation of underground hol water supply ard return plping.
19 o5 04 Length of systam LF UNDERGROUND STEAM SYSTEMS
This includes installstion of undsrground steam supply and condensats retumn plping.
18 05 05 Length of tranch LF TREMCHBOXES
Thiw Includes installation of prefabricated Wrenchboxes for shoring during Installation of plping.
19 05 X b 4 OTHER HEATING

Hesting disiribution not described by the assembly categories llsted abave.
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sue- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPOMENTS
18 06 Langth of syslem LF COOLING DISTRIBUTION EYSTEMS
This includes construction and inslaliation of chilled water distribution aystema,
18 05 i Length ol aystem LF OVERHEAD COOLING SYSTEMS
This includes Installstion of overhesd chilled watse supply and retum piping
19 06 o2 Length of systam LF UNDERGROUND COOLING SYSTEMS ‘
This includes instalistion of underground shilled water supply snd relum piging.
19 Da ] Langth of rench LF TRENCHBOXES
This Includes Inwtallation of pralabricated trenchboxes for shoring during inwtellation of piping,
1% ;] 8 xx OTHER COOLING

Cooling ditributlon not described by the sssembly categories llsled above,
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SYSTEM | SYSTEM | CATEGOAY | OF MEASUREMENT MEASURE DESCRIFTION OF BUILDING FUNCTIONAL COMPONENTS
18 o7 Length of syatam LF NATURAL & PROPANE GAS DISTRIBUTION SYSTEMS
Thia includes plping and stormgs tanks for propans systema and piping for natural gas systems.
19 or a1 Length of piping LF QAS DISTRIBUTION PIPING
This Includes piping for distribution of natural of propans gas.
19 o7 o2 Volume of lank BAL QAS STORAGE TAMKS
This Includes Installation of tanks lor propane and nelursl gasea.
18 o7 03 Length of trench LF TRENCHBOXES
This includes installation of prefabricatad trenchbaxes for shoting during installation of piping.
19 or o 0 OTHER GAS DISTRIBUTION

Gus distribution not described by the assembly calegories listed above.
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5UB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEQORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIONAL COMPONENTS
19 08 Volume of storage GAL BUILDING FUEL DISTRIBUTION SYSTEMS
This includes installation of piping and storage tanke for buliding fusdls.
9 0a ol Langth of piping LF FUEL DISTRIBUTION PIPING
This includes instalistion of plging for fusl il distribution.
19 oa 17 Velume of tank GAL FUEL STORAGE TANKS
Thia Includes insteilation of buried or above ground fusl oil tarks.
18 08 03 Each siatlon EA FUEL DISPFENSING GTATIONS
13 [0.;] 04 Length of french LF TRENCHBOXES
This includes Installatlon of prefabricated trenchbaxes for shoring during Invlallstion of plping.
19 o8 9x 00 OTHEA FUEL

Fusl not described by the assembly catagoran llsted above,
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19 o XX OTHER CIVILLIMECHANICAL UTILITIES

Any chvlfmechanicel ulilitles nol covered In the subsystems lleted above.
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SuB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIFTION OF BUILDING FUNCTIOMAL COMPONENTS
20 Syslem Total EA SITE ELECTRICAL UTILITIES
This system Includes exterior slectrical systems and equipment Including subsmations, overhead and
underground distribution systame, mebering systsms and aquipmant, sxierlor lighting, lightning protection
syslams, communication and alarm systems, and cathodlc protection,
20 ol Tolal rated capacity K¥A SUBSTATIONS
This subsystem Includes substalion squipment and materials tequired from the primary powasr source
20 o1 o1 Tatal rated capacity Kva, TRAMSFORAMERS
Electric pewar transformers usad In conjuncilon with slectrical substations. May Include palefiowar or pad
mournted Wransforman. (Ses 20 02 01 for other transforman)
20 o1 o2 Mumbar of separats EA SWITCHAEAR, VOLTAGE REGULATORS & BUSSBARS
components Includes all companets of wwitchgear, voltage regulaion and busabary used with alecirical substations. |Saa
20 02 for genaral switches, corrrola, and drvices.)
20 o1 03 Langih of conductor LF OVERHEAD ELECTRIC COMDUCTORS )
Includes conductors used in conjunclion with subwlationa, (See 20 02 for general exterior ebectical
distribudion sysisms.)
20 o1 04 Number of towars EA TOWERS. POLES, CROSSARMS & INSULATORS
and polas Towers, poles, crossarms, snd insuletors used In conjunction with the substation. |See 20 02 for lower,
pales, etc. mssociated with exterior slectric dlstribution syatema}
20 o1 05 Length of conducter LF UNDERGROUND ELECTRIC CONDUCTORS
Includes conductors ussd In conjuncion with substations, (See 20 02 D4 1or ganeral underground slectrical
distrloution sysiama.)
20 o1 06 Humber ductbanks EA CUCTBAMKS, MANHOLES, & HANDHOLES _
and access points Components used In conjunclion with subststions. (Sea 20 02 DB for components used for general
underground distribution syslama.)
20 i} o7 Humbar of aystems EA LIGHTNING ARRESTING SYSTEMS
Lighining arresting systems ussd 1o protect subsiations. Lightning arresting systams for buildings, W BT
distribution, and other slectricel syslsma and subsystems are Included with thoss other systema.
20 of oa Number of systems EA GROUNDING SYSTEMS
Qicunding systema used in conjunction with subeiations. Crounding systeme for bulldings, power
distribution, mnd other electrical eystems and subeystems ara Included with thoss other eysiams.
20 o1 ax 0 OTHER SUBSTATION
Subalation not described by the aspambly categories lotasd above.
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20 o2 Tolal lsngth of LF EXTERIOR ELECTRICAL DISTRIBUTION
distribution Exterlor alactrical ransmission and disiribution systama including transformers, conductors, switches, controls
and cther davices, supporting structurss, grounding systems, metsring and all cther squipment requiled 1o
supporl abeciric povwer distribution projects,
20 o2 o1 Total rated capacity KA TRANSFORMERS
Elsciric powst tranafoimen used in conjunctlon whh sxterlor alactrical distribution, May include pole/tower
or pad mounted transtoimens. A%y inclvde. eyfance b tform ¢ € or ] h-?&t’&j{f bR
20 o2 o2 Numbaer of devices EA SWITCHES, CONTROLS, & DEVICES
Includes all componants far wwitches, conlrols and devicss lor axlarlor slsctrical distribution.
at) o2 o3 Length of conductor LF OVERHEAD ELECTRIC COMDUCTORS
Includes conductor for overhaad extarlor slectrical distribution,
20 o2 04 Humbar of towars EA TOWERS, POLES, CADSSARMS & INSULATORS
and poles Includes towars, poles, crosaarms, and Ineulators used In sxtsrior slectrical dlstributlon.
20 a2 0s Length of conductor LF UNDERGROUND ELECTRIC CONMDUCTORS
Inchudes conductor for undarground slectrical distribution.
20 oz 06 Mumber ol ducibank EA DUCTBAMKS, MANHOLES, HANOHOLES & RACEWAYS
and sccess points Includes all companents uaed In conjunctlon wilh axtardor sleciricel distribution.
20 o2 or Humber of systems EA GROUNDING SYSTEMS
. Qrounding aystems used In conjunction with axterlor elecircal distribution,
20 oz o8 Mumber of meters EA METERING
Includes componants used in conjuncilon with axisriar slectrical distribution.
20 o2 o Humbar of othes X OTHER ELECTRIC TRANSMISSION & DNSTRIBUTION
compaonants Includas companents used for ransmission and distribution of othar axtsrior elsctrical dlstribulion.
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20 o Aran ol lighted &Y EXTERIOR LIGHTING
SpacE This subsystem includes bansformars, conduciars, poles, lights, ductbanks, grounding systems, and all other
equipment required for extarler lighling.
20 oa o Total reled capachy KVaA TRAMSFORMERS
Includes ranslormers, polefiowsr, or pad mounted used In conjunction with exterior lighting.
20 03 o2 Total length of LF OVERHEAD ELECTRIC CONDUCTORS
eonduciar Includes conductors used lor overhead electiical distribution in conjunction with exterior lighting.
20 03 03 Humber of tewera EA TOWERS, POLES, CRDOSSARMS & INSULATORS
and poles Includes tower, poles, crcesarms, and insulators used in conjunclion with sxteriop lighting.
20 03 04 Taotal length of LF UNDERGROUND ELECTRIC CONDUGTORS
conductor Includes conductors used lor undergreund slectrical distribution in conjunction with exterlor lighting.
20 03 1 =] Number of ductbank EA DUCTBAHKS, MAMHOLES & HANDHOLES
and nccess polnte Inchuides all components uaed In conjunction wih asterior lighting.
20 03 08 Humbaer of fixtures E# EXTERIZA LIGHTING FIXTURES & CONTROLS
Includes {ixtures, controls, and all components used In conjunciion with sxerlor lighting.
20 03 irg Mumber of systems EA GROLUNDING SYSTEMS
Geounding aystems used In conjunciion with axdsdor lghting.
20 03 08 Numbar of systema EA SPECIAL BECURITY LIGHTING SYSTEMS
Includes sll companants used lor spacial securlty lighting.
20 L] a0 WK OTHER AREA LIGHTING

Includes companents end squipment used For srea lighting,
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20 ] Tolal langth of LF EXTERIOA COMMUNICATIONS & ALARM SYSTEMS

distribatlon This subayslem Includes cables, ducibanks, menholes, and all other equipmenl required fo suppor sxterior
communication and alarm syslems.

20 04 m Tolal length of LF TELEPHOME SYSTEMS
distributlon includes all components, cablas, and equipment ussd In conjunction with swdarlor telaphona systems,

=0 12 o2 Total length of LF SOUND SYSTEMS
distribution Includes all companants, cebles, and squipment used In conjunction with exiarior sound systams.

20 o4 03 Total length of LF FIRE ALARM SYSTEMS
distribution Inchides all components, cables, and aquipment used In conjunction with sxdarlor fire alarm systems.

20 04 04 Total length of LF CABLE TV SYSTEMS
dlatribution Includes all components, cables, and squipmenl used in conjunction with exterlor cable TV sy steme.

20 04 ax Total length of XK OTHER COMMUMICATION & ALARM
distribution Includes sl components, cables, and squipment used In conjunction with ciher special communication and

slarm systoms not defined abave,
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20 05 Mumber of monitor STA EXTERIOR SECURITY SENSORS & TV MONITORING SYSTEMS
and view stations This system Includes cables, ductbanks, manhales, pales, cameras, monfors, and sl componerts uased In -
canjunction with sderior menharing syslema.
20 05 o Total langth of LF CABLES & WIRING
conduciors Includas cables, wiring, and squipment ussd In conjunction with extarior secullty wystama.
20 o5 o2 Humber of ducibank EA DUCTBAMNKS, MANHOLES & HANDHOLES ‘
and socess paints Includes ductbanks, manholes, and handholes ussd In conjunclicn with sxerlor socurity systamas.
20 05 0a Number of bowars EA TOWERS, POLES, & STANDS
pales, and stande Includes towers, poles, stands, and squipment used In conjunction with sxterior security syelsma.
20 o5 o4 Humber of cameras EA TV CAMERAS & MONITORS
and monhcre Includes cameres, mantors, and components used in conjunciion with exisrior seourity wystams,
20 o5 o5 Humbsr of systams EA OROUNDING SYSTEMS
Grounding syslema usad in conjunctlion with exterlor #acurity systama,
20 05 ax Humbar of systemae w00 OTHER SECURITY SYSTEMS

Includes all companents and squipment usad in conjunction with spaclal security systems not defined above.
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20 i ;] Lengih ¢f Conductor LF CATHODIC PROTECTION
Thia system Includes aacrificial ancdes, nduced current conductars, and components ussd In conjunction
with cathedic protaction.

20 06 o1 Humber of anodes EA SACRIFICIAL ANODE SYSTEM
Inchudes all components required In conjunction with sacriilclal ancds ayatam,

20 0B 02 Length of Conducter LF INDUCED CURRENT SYSTEM
Includes conductor and lerminatlon required for cathedic protection.

20 06 ax Humnber of eyslems x OTHER CATHODIC PROTECTION
Includes companants and squiprent ussd In conjunction with other cethodls protection eystama rol defined
abaova.

TRI-SERVICE AUTOMATED COST ENGINEERING SYSTEM

DELTA RESEARCH CORPORATION




TRACES GENERIC WORK BREAKDOWN STRUCTURE

suB- ASSEMBLY | DESCRIPTION UNIT OF
SYSTEM | SYSTEM | CATEGORY | OF MEASUREMENT | MEASURE DESCRIPTION OF BUILDING FUNCTIONAL COMPONENTS
20 o bt CTHER ELECTRICAL UTILITIES

This system includes devices, supparting structures, squipment, and sll companents requiredto supporapecial
electrical utliitles,
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